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SUMMARY 
This study aims at advancing the scientific field of boundary work in the con-
text of complex and contested water resources management problems with a 
focus on developing countries
2
. Water resources management is often chal-
lenged by distinct barriers between multiple stakeholders from policy, science 
and society, based on diverging concepts, powers, interests, and responsibili-
ties in local water resources management. These boundaries hamper integrat-
ed approaches for joint decision-making, management and research. It is one 
of the most challenging but most important requirements for the develop-
ment of integrated solutions for holistic and sustainable water resources man-
agement to first acknowledge and second deal with and try to dissolve these 
barriers between different stakeholders. 
The science of boundary work specifically focuses on analysing and addressing 
social, organisational, cultural or political barriers between different actors 
that hamper knowledge transfer, communication and collaborative decision-
making and action. A framework to analyse boundaries and boundary work 
processes in complex and contested problems of natural resources manage-
ment has been developed by Mollinga (Mollinga 2008a, 2008b, 2010a). He 
states that fruitful cooperation across these boundaries requires the active 
development of shared ‘boundary concepts’ of actors, the development and 
application of tuned ‘boundary objects’, as tools that support collaborative 
decision-making and action, and the shaping of ‘boundary settings’, as frame-
work conditions that can support or hamper collaboration. This study aims to 
investigate, how this boundary work framework can add to systematically as-
                                                     
2
  The conventional distinction between ‘developing countries‘ and ‘developed countries‘ 
reflects a biased thinking in perceiving the world. Further, there is no unique definition 
of ‘development’, and what implies 'development' is very different for different con-
texts. Whereas conventional thinking associates 'growth' with 'development', the re-
searcher associates '(global) transformations towards sustainable societies' with the 
term 'development', which partially rather requires sufficiency than growth, and is re-
quired anywhere in the world. However, due the lack of an appropriate and impartial 
terminology for differentiation of nations, depending on their specific local, political, so-
cial, economic and environmental properties and challenges, the patter will be used in 
this study, being aware of the respective limitations. 
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sess and approach complex and conflictive problems of local water resources 
management and support improved collaboration of conflicting stakeholders. 
Chapter 1 provides background information on the study, introduces into the 
research objectives, scientific research questions, research approach and the 
structure of the thesis.  
Chapter 2 covers conceptual research on boundary work and the boundary 
work framework, (Mollinga 2008a, 2008b, 2010a). It develops extensions to 
the framework, by adapting it to the specific needs of water resources man-
agement and research, with a focus on developing countries. The amend-
ments are generated by reflecting leading approaches in the field of natural 
resources management (i.e. Integrated Water Resources Management, Adap-
tive Management, the Ecosystem Approach) in the view of the framework. 
This is done by analysing how each approach addresses, defines or applies 
boundary concepts, objects and settings in water or natural resources man-
agement. Given the political dimension of water resources management, in-
sights from a water governance perspective are further merged into the view 
of the framework. Based on the analyses and following Mollinga’s rationale, 
the chapter clusters and proposes amended ‘boundary concepts’ to communi-
cate about problems in water resources management, ‘boundary objects’ to 
facilitate communication and collaborative action and ‘boundary settings’ to 
understand limitations and limits to change towards sustainable water re-
sources management. By further reflecting findings from transdisciplinary re-
search through a boundary work perspective, the chapter concludes with a 
proposal, how to design boundary work processes from scratch. The concep-
tual research in Chapter 2 is purely based on intensive literature research of 
primary and secondary sources. 
Chapter 3 contains a South African case study that aims at analysing reasons 
and obstacles for collaborative local water resources management in a tangi-
ble case through a boundary work perspective. South Africa is conceptually 
leading with regard to its sustainability oriented water policy and legislation 
and public participation towards equitable, sustainable and efficient water re-
sources management is a high priority. Nevertheless, practical implementation 
faces enormous challenges, based on the extreme socio-economic and cultur-
Summary xxi 
 
al divides, as well as the major lack of capacities, that characterise the young 
democracy. The real-life situation under normal management circumstances 
proofed to be driven by strong fragmentation of stakeholders and manage-
ment approaches, based on diverging concepts on problem definitions, man-
agement objectives and management principles. A second phenomenon that 
in general marked local water resources management, was the exclusion of 
the poor, the so called previously disadvantaged communities, from local wa-
ter resources management. However, integration of specifically this stake-
holder group was of utmost political importance in post-apartheid South Afri-
ca and also required by national legislation and policy. Exclusion could be as-
signed to the very high levels of inequality, poverty and unemployment that 
characterised not only the situation at the study site, but South Africa in gen-
eral. It was further found that collaboration across stakeholders was inherent-
ly different, and had considerably improved under severe water stress, as ex-
perienced during the drought that affected the research area between 2009 – 
2011. Decisions taken during emergency in terms of infrastructure develop-
ments, however, now constitute challenges for sustainable water supply in a 
mid- to long-term perspective. The purely qualitative research of this chapter 
covered data collection through interviews, group discussions, observations 
and collection of formal and informal background documentation. Data analy-
sis was conducted with the support of software for qualitative data analysis, 
through deductive and inductive coding procedures, by applying methods 
from grounded theory. 
Chapter 4 covers grounded analytical developments to the boundary work 
framework based on the findings of applying it in the empirical (and instru-
mental) case study. It was found that the framework was suitable to develop 
its analytical strength only after phenomena that characterised collaborative 
local water resources management, in terms of fragmentation, exclusion, and 
different dynamics of collaboration under pressure, had been identified. After 
developing an analytical superstructure in terms of abstracted phenomena, 
the framework enabled to understand reasons and obstacles for collaborative 
water resources management in terms of concepts, objects and settings. Di-
verging concepts mainly played out in three categories: concepts on problem 
statements, management objectives and management principles. It was found 
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that a principal requirement for effective communication and collaboration 
between stakeholders and relating to all these three categories was the need 
to develop a shared understanding of the meaning of commonly used ‘words’, 
thus the development of shared boundary concepts on ‘terminology’. Settings 
of importance in the local case played out in five categories, namely external, 
organisational, individual, natural and technical settings. Grounded develop-
ment of the framework further suggested changing the notion of boundary 
objects and to (newly) categorise them into: bridging agents, participatory 
processes, mechanisms and products. The analysis for this chapter was based 
on deductive and inductive coding procedures of empirical data by applying 
methods from grounded theory.  
Chapter 5 provides final conclusions and recommendations for future re-
search. South Africa’s Gini coefficient is among the highest rankings worldwide 
and the nation is generally characterised by extreme socio-economic dichot-
omies and inequalities. This reality questioned integrated and sustainable wa-
ter resources management, by touching matters of fulfilment of the basic 
needs of a great majority versus an explicit and high emphasis on the protec-
tion of water and other natural resources. It further questioned the ‘equal 
chances’ to participate in and shape decision making for everyone, as required 
by the national water resources management framework. Future research is 
needed that specifically addresses questions of sustainable resources man-
agement in (similar) developmental contexts, characterised by extreme ine-
qualities, in the following fields: 
Conceptual research is needed to analyse concrete contributions of the 
emerging field of boundary work science to the scientific fields of sustainabil-
ity science, transition research and transition management. This further re-
quires a stringent focus on developmental contexts and contexts character-
ised by extreme socio-economic inequalities.  
To advance the scientific field of boundary work, further empirical case studies 
are needed at different scales, with different levels of interaction with and be-
tween stakeholders in varying (developmental) contexts. They should, as done 
in this intensive small-scale research, either focus on an in-depth study of a lo-
cal case, or alternatively, if implemented at large scale, focus on design, im-
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plementation and analysis of processes of transformative change, based on 
transdisciplinary research and adaptive management approaches. Again, for 
both types of studies there is an inherent need to focus future research on de-
velopmental contexts and on contexts characterised by extreme socio-
economic dichotomies. 
The specific local situation at the study site requires the development of true 
boundary concepts on the problems to be addressed, the objectives to be 
achieved and the management principles to be applied. Further, there exists 
the need for development of proper functioning boundary objects, in terms of 
bridging agents, processes, mechanisms and products that are specifically de-
signed to acknowledge and redress poverty, unemployment and the distinct 
inequalities. Facilitating such a process asks for a legitimate bridging agent, 
who could moderate discussions and decision-making processes. 
Future Research is further needed to translate and communicate the findings 
of this study through tailor – made boundary objects based on the core princi-
ple that science must be accessible without barriers to everyone (intellectual-
ly, legally and technically), also in developmental contexts, and contexts char-
acterised by extreme inequalities. 

1 
1 INTRODUCTION 
1.1 Background of the Study 
It is a common understanding that water problems in many regions of the 
world are rather based on poor water governance and management practice 
than on actual water scarcity. Especially in the developing world, the water 
sector is often characterised by organisational fragmentation, inadequate in-
stitutional and administrative structures with unclear and sometimes overlap-
ping roles and responsibilities, inadequate regulatory mechanisms and, finally, 
scarce resources, in terms of qualified staff and financing mechanisms.
3
 In ad-
dition, the range of conflicting actors or stakeholders with no or low interest 
in cooperation is specifically high in water resources management, as water is 
a highly politicised and contested natural resource. Further, water systems are 
complex systems, characterized by uncertainty, and knowledge on system be-
haviour is limited. This holds especially true for the developing world, where 
lack of data and information often add to the general governance and man-
agement challenges. The above-mentioned deficiencies ask for a holistic man-
agement approach that incorporates knowledge generation and integrates 
policy, science and civil society into problem solving. 
Distinct social, cultural, political or knowledge barriers in the field of water re-
sources management exist between political and scientific actors, public utility 
managers and civil society or between representatives from different sectors 
such as water, environment, industry and agriculture with their diverging 
                                                     
3
  The conventional distinction between ‘developing countries‘ and ‘developed countries‘ 
reflects a biased thinking in perceiving the world. Further, there is no unique definition 
of ‘development’, and what implies 'development' is very different for different con-
texts. Whereas conventional thinking associates 'growth' with 'development', the re-
searcher associates '(global) transformations towards sustainable societies' with the 
term 'development', which partially rather requires sufficiency than growth, and is re-
quired anywhere in the world. However, due the lack of an appropriate and impartial 
terminology for differentiation of nations, depending on their specific local, political, so-
cial, economic and environmental properties and challenges, the patter will be used in 
this study, being aware of the respective limitations. 
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powers, interests, and responsibilities. In the context of the developing world, 
more actors add to this already complex situation: a variety of international 
organisations, ranging from multilateral funding organisations to state-driven 
donor organisations and non-governmental organisations with their individual 
objectives, motives and agendas. It is one of the most challenging but most 
important requirements for the development of solutions for holistic and sus-
tainable water resources management to first acknowledge and second deal 
with and try to dissolve the barriers between the different stakeholders. 
Boundary work has emerged as field of science that supports to understand 
and address these societal boundaries for collaboration. It implies analysing 
and actively addressing barriers between stakeholders that hamper collabora-
tive decision-making and action. Originally stemming from the Social Study of 
Science, research on boundary work is now more and more also situated with-
in Science and Technology Studies (STS) and the emerging field of Sustainabil-
ity Science. This is based on the acknowledgement that societal transitions 
towards sustainability in form of holistic or otherwise comprehensive deci-
sion-making and planning processes require active integration of multiple 
stakeholders, by acknowledging their diverse perspectives, positions, powers 
and politics. Collaborative decision-making is often hindered by cognitive, in-
stitutional, cultural or other barriers across stakeholders, and it is recognized 
that these barriers do not dissolve without actively addressing them through 
concentrated efforts (Cash et al. 2003, Mollinga 2010a). To be able to effec-
tively dissolve these hindrances for collaboration, it is a basic requirement to 
first understand, how they are constituted and manifested. 
This research aims at advancing the scientific field of boundary work in the 
context of complex and contested water resources management problems 
with a focus on developing countries. 
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1.2 Research Objectives, Scientific Research Questions and 
Research Approach 
A framework to analyse boundaries and boundary work processes in complex 
and contested problems of natural resources management has been devel-
oped by Mollinga (Mollinga 2008a, 2008b, 2010a). He states that fruitful co-
operation requires the active development of shared ‘boundary concepts’ of 
actors, the development and application of tuned ‘boundary objects’, as tools 
that support collaborative decision-making and action, and the shaping of 
‘boundary settings’, as framework conditions that can support or hamper col-
laboration. The new framework has so far only been applied to very limited 
extents in conceptual and empirical research (see e.g. Hornidge 2011, Horn-
idge et al. 2013, Leidel et al. 214, Mattor et al. 2014, Oberkircher et al. 2011) 
This study aims to investigate, how the boundary work framework as devel-
oped by Mollinga can add to systematically assess and approach complex and 
conflictive problems of local water resources management. 
The objectives of the study play out on a conceptual as well as on an empirical 
level: Conceptually, it shall be reflected, how the boundary work framework 
(Mollinga 2008a, 2008b, 2010a) can be used to analyse, structure and design 
boundary work processes in complex and contested water resources man-
agement problems, with a contextual focus on developing countries. At an 
empirical level, it shall be investigated what supports or hampers collaborative 
water resources management in a real-life situation. Therefore, a case study is 
conducted at the Garden Route region, South Africa. The local case is assessed 
by applying a boundary work perspective as model of thought. Analysing 
boundary concepts, objects and settings that influenced real-life water man-
agement and decision-making at local level is expected to provide an analyti-
cal basis to help gearing water planning and management towards a more col-
laborative and sustainable approach in future. The case study is both, intrinsic, 
as well as instrumental: intrinsic, as it provides inherent insights into reasons 
and obstacle for collaboration in a ‘real-life’ management situation, and in-
strumental, as it serves to test and further extend the boundary work frame-
work as contribution to sustainability science, transition research and transi-
tion management.  
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Box 1 Overall objectives of this research 
The research objectives were translated into scientific research questions as 
follows:  
Main research question 
How can the boundary work framework (Mollinga 2008a, 2008b, 2010a) be 
used to analyse, structure and approach boundary work processes in complex 
and contested problems of local water resources management? 
Sub-questions I: Conceptual foundation – adapting the framework 
- How can principles, methods and tools provided by leading approaches 
in natural resources management and research (i.e. Integrated Water 
Resources Management, Adaptive Management, the Ecosystem Ap-
proach and Transdisciplinary Research) support the analysis and devel-
opment of boundary concepts, objects and settings in water resources 
management and research? 
- How can boundary work processes be designed and initiated from 
scratch in complex and contested problems of water resources man-
agement? 
Scientific analysis on how the ‚Boundary Work Framework‘ (Mollinga 
2008a, 2008b, 2010a) can support a structured analysis of complex and 
contested water resources management problems in developing countries 
by: 
I) Conceptually adapting the framework to water resources manage-
ment and research in developing countries; 
II) Applying the amended framework as model of thought in an empiri-
cal and instrumental case study to analyse reasons and obstacles for 
collaborative local water resources management; 
III) Analysing the local case as medium to reflect upon suitability of the 
framework in its current state; 
IV) Developing the framework further, based on the empirical insights. 
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Sub-questions II: The case study – applying the framework 
- How do modes of collaboration in local water resources management – 
hence processes of boundary work – function in a local context (here in 
selected river catchments – the Swartvlei and Knysna Catchments – at 
the Garden Route region, South Africa)? What hampers or supports col-
laborative decision making and action, in terms of boundary concepts, 
objects and settings? 
- How does the current real-life management approach as encountered 
at the study site play into striving for equity and sustainability – two 
core principles of South African Water Resources Management? 
- How could collaboration be improved, towards a more equitable and 
sustainable approach of water resources management? 
Sub-question III: Conceptual findings – extending the framework 
- How can the insights as gained through the empirical and instrumental 
case study contribute to developing the framework further to support 
understanding, structuring, communicating and approaching complex 
water problems through a boundary work perspective? 
Research approach, data collection and analysis: Data was collected and ana-
lysed in an iterative process between 2010 and 2015: The conceptual research 
(sub-questions I) is based on intensive literature research of primary and sec-
ondary sources. The empirical case study (sub-questions II) covers intensive 
field research, and data collection is purely based on a set of qualitative meth-
ods. Data was collected in three field research periods of altogether fourteen 
months. Methods included the implementation of semi-structured interviews 
with experts as well as lay-persons, implementation of focus group discus-
sions, participant observation in public participation processes and construc-
tive events around water and sustainable development and the implementa-
tion of two feed-back workshops at the end of field research to present and 
discuss the preliminary findings with local stakeholders. Data collection fur-
ther comprised the assembly and analysis of multiple forms of formal and in-
formal secondary data that documented past processes, priorities and dynam-
ics of decision making around water resources management and sustainable 
development. Interviews and group discussions were mostly recorded and 
6 Chapter 1 – Introduction 
 
relevant parts transcribed. Data analysis was conducted with the help of a 
software for qualitative data analysis (atlas.ti), by applying inductive and de-
ductive coding procedures to selected materials, following approaches from 
‘grounded theory’ (Charmaz 2006, Glaser and Strauss 2009). The generic em-
pirical research methodology is in detail explained in Chapter 3.3. The insights 
from the case study – as developed through deductive and inductive coding – 
further serve the analytical development of the boundary work framework 
(sub-questions III). 
 
Box 2 Methods for data collection and analysis 
Conceptual Study (Sub-questions I) 
- Intensive literature research (primary and secondary literature). 
Empirical Study (Sub-questions II) 
- Qualitative data collection: primary data collection through formal 
and informal interviews (95), group discussions (11), workshops (2) 
and observations (33); secondary data collection of formal and in-
formal background documentation. 
- Documentation of interviews, group discussions and workshops 
through audio files, partial transcriptions and field notes. 
- Data Analysis: with the support of atlas.ti (software for qualitative 
data analysis) through deductive and inductive coding procedures, 
applying methods from grounded theory. 
Conceptual Advancements (Sub-questions III) 
- Data Analysis: with atlas.ti through deductive and inductive coding 
procedures, applying methods from grounded theory. 
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1.3 Structure of the Book 
Following the objectives and research questions, three lines of research have 
developed, that iteratively influenced each other, but also remained distinct in 
their nature. They are reflected in this thesis in three separate chapters. Each 
chapter contains both: generic instrumental input to answer the main re-
search question, but also an intrinsic and closed analysis in itself. Thus, each 
chapter starts with a reminder of the respective sub-questions, and finishes 
with conclusions for this specific part of research. As conceptual and empirical 
research developed through an iterative process, a certain extent of iteration 
in the discussion and presentation of findings is an intrinsic element of the 
thesis. 
In Chapter 2, extensions to the boundary work framework are developed, by 
adapting it to the specific needs of water resources management and research 
in the developing world. The amendments are generated by reflecting leading 
approaches in the field of natural resources management (i.e. Integrated Wa-
ter Resources Management (GWP 2000), Adaptive Management (Medema 
and Jeffrey 2005, Medema et al. 2008, Pahl-Wostl et al. 2007) and the Ecosys-
tem Approach as developed under the Convention on Biological Diversity 
(CBD) (United Nations 1992) in the view of the framework. This is done by 
analysing how each approach addresses, defines or applies boundary con-
cepts, objects and settings in natural and water resources management. Fur-
ther, insights from a water governance perspective are merged into the per-
spective, as well as findings from Transdisciplinary Research (Lawrence and 
Després 2004, Mollinga 2008a, Pohl 2005, Pohl and Hirsch Hadorn 2007). The 
chapter further covers a generic proposal, how to design boundary work pro-
cesses for collaborative decision-making and action from scratch and con-
cludes with a summary of findings and further research needs. 
In Chapter 3, an empirical case study covers the analysis of reasons and obsta-
cles for collaborative water resources management at the Garden Route re-
gion, South Africa, by focusing on selected river catchments within Knysna 
Municipality, Eden District, Province of the Western Cape. It applies boundary 
work thinking, by discussing structural phenomena that reveal reasons or bar-
riers for collaborative decision-making and action in local water resources 
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management. It analyses core concepts and settings of actors, that influence 
and hamper collaborative water resources management, and assesses formal-
ly and informally developed boundary objects for integrated decision making. 
Analysing boundary concepts, objects and settings that influenced real-life wa-
ter management and decision-making at local level is expected to provide an 
analytical basis to help gearing water planning and management towards a 
more collaborative and sustainable approach in future. Water resources plan-
ning and management in South Africa is according to national policy and legis-
lation based on the core principles of ‘equity’ and ‘sustainability’. The research 
further discovers how the current ‘real-life management approach’ as encoun-
tered at the research site works towards – or against – these core principles. 
The motivation of the case study is both, intrinsic, as well as instrumental, and 
thus serves two purposes: apart from revealing local modes of collaboration in 
water resources management, as described above, it is instrumentally used to 
develop boundary work thinking, and specifically the boundary work frame-
work further. The case study focuses on an in-depth analysis of the local situa-
tion; it is neither experimental, nor was it intended to apply and further de-
velop the proposed methodology to design and facilitate boundary work from 
scratch, as outlined in Chapter 2. It purely aims to understand, how bounda-
ries for collaborative water resources management are constituted and mani-
fested in the local context. Nevertheless, the in-depth analysis to some extent 
also allowed insights into the appropriateness of the proposed methodology 
for boundary work. Based on the insights and challenges faced by applying the 
framework in the empirical case study, empirically grounded extensions to the 
framework are elaborated and discussed in Chapter 4. The chapter concludes 
with a (new) proposal for an amended boundary work framework.  
Chapter 5 contains final conclusions and further includes an outlook on future 
research needs. 
 
9 
2 CONCEPTUAL RESEARCH: BOUNDARY WORK 
AND WATER RESOURCES – TOWARDS IMPROVED 
MANAGEMENT AND RESEARCH PRACTICE?4 
 
Box 3 Sub-questions I: Conceptual foundation – adapting the framework 
2.1 Introduction and Outline 
Water is the basic resource for life and ecosystem health, which leads to com-
petition in water use, not only between humans and nature, but also between 
humans of different interest groups. Diverse approaches have been developed 
for implementing sustainable water resources management and research and 
a common feature required by both, science and policy, is the acknowledged 
need to apply a ‘holistic’ or ‘comprehensive’ perspective to natural resources 
management, to allow integrating multiple and often conflicting perspectives 
of stakeholders. Three currently leading approaches in the field are subject of 
the analysis presented in this study: Integrated Water Resources Management 
(IWRM), Adaptive Management (AM) and the Ecosystem Approach (EA). Defi-
                                                     
4
  This chapter has been published in an earlier version under the Center for Development 
Research’s (ZEF) Working Paper Series. (Dörendahl 2013) 
Sub-questions I: Conceptual foundation – adapting the framework 
How can principles, methods and tools provided by leading approaches 
in natural resources management and research (i.e. Integrated Water 
Resources Management, Adaptive Management, the Ecosystem Ap-
proach and Transdisciplinary Research) support the analysis and devel-
opment of boundary concepts, objects and settings in water resources 
management and research? 
How can boundary work processes be designed and initiated from 
scratch in complex and contested problems of water resources man-
agement? 
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nitions of these approaches widely vary and while each approach provides im-
portant – rather complementing than contradicting – principles and methods 
for holistic management of water and other natural resources, coherence is 
not given. Complexity of principles, methods and tools makes it difficult to find 
a way through the jumble of options when trying to approach complex and 
contested water management problems in a practical manner.  
To achieve sustainable water resources management, an approach is required 
that does not only foster reduction of complexity while focusing on developing 
practical solutions for contested water issues, but also focuses on knowledge 
generation to reduce uncertainties and to facilitate mediation between differ-
ent, probably conflicting stakeholders. This can be facilitated through the pro-
cess mode of Transdisciplinary Research (TR). TR provides a methodology how 
to define, structure and approach complex and contested problems that re-
quire knowledge generation. It integrates multiple actors with their diverse in-
terests and puts a strong focus on action-orientation and concrete problem 
solving. 
The success of the above mentioned approaches depends on effective collab-
oration and communication between (often conflicting) stakeholders. Effec-
tive collaboration can be facilitated through the emerging scientific field of 
‘boundary work’. The literature on boundary work stems from the Social Study 
of Science, is also complemented by insights from organisational and man-
agement studies, and is currently emerging into the scientific fields of Science 
and Technology Studies (STS) and sustainability science. All streams lack a uni-
form definition of boundary work, but encompass a variety of complementing 
perspectives. In general terms, boundary work focuses on analysing cognitive, 
cultural, institutional or organisational boundaries or knowledge divides be-
tween stakeholders and ideally supports bridging them by adequate 
knowledge production: problem specific knowledge and information are gen-
erated, distributed and communicated through different tools and products, 
or bridging agents – so called ‘boundary objects’. 
A framework to systematise boundary work in complex and contested prob-
lems of natural resources management has been developed by Mollinga 
(2008a, 2008b, 2010a). It supports the structured reflection and approach of 
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complex problems by developing ‘boundary concepts’ – the language to 
communicate a problem across stakeholders, ‘boundary objects' – the tools to 
approach and balance contested issues, and ‘boundary settings’ – the frame-
work conditions that shape the problem. Or else, it supports the ‘rationale or-
ganisation of dissent’ in complex and contested resources management prob-
lems (see also Mollinga, 2008a). The framework just started to spark thinking 
in current research (Hornidge 2011, Hornidge et al. 2013, Leidel et al. 214, 
Mattor et al. 2014, Oberkircher et al. 2011), and experiences in working with 
this new conceptual model are still very scarce. Research is required to sys-
tematically apply the framework in conceptual as well as empirical studies, 
and further, to adapt it to other fields of science.  
Given the importance of water as a highly contested natural resource, this 
chapter attempts to evolve the boundary work framework to the specific 
needs of water resources management and research. A specific focus is put on 
the assessment of characteristics of boundary work in developing countries, 
under acknowledgment of concrete but complex challenges for transforma-
tional change and sustainable development in different developmental con-
texts. 
In Chapter 2.2 it will be reflected, which boundaries characterise water re-
sources management and research, with an additional focus on developing 
countries. Chapter 2.3 includes an overview on the science of boundary work 
and the boundary work framework. In Chapter 2.4, three currently leading ap-
proaches in natural resources management, i.e. IWRM, AM, EA are analysed in 
detail through the perspective of the framework. The framework is further 
systematically extended in Chapter 2.5 by merging insights from the highly 
important – but often still neglected – field of water governance. These anal-
yses serve to derive conceptual modifications to the framework regarding the 
notion and classification of boundary concepts, objects and settings for col-
laborative and sustainable water resources management, which are discussed 
in Chapter 2.6. Based on transdisciplinary research principles a procedure is 
proposed in Chapter 2.7 that supports the design of boundary work processes 
in complex and contested water resources management problems ‘from 
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scratch’. This is concluded in Chapter 2.8 by a summary of findings and an out-
line of further research requirements. 
2.2 Boundaries and Water Resources 
Water resources management in real-life is often challenged by distinct barri-
ers between multiple stakeholders, based on diverging concepts and settings, 
which hamper integrated approaches for joint decision-making and manage-
ment. Fruitful collaboration requires effective ‘boundary crossing’, which does 
not happen without concrete efforts. To effectively address these boundaries, 
it is required to analyse and understand how they are constituted. The follow-
ing chapter provides an assessment of boundaries that are of specific im-
portance in water resources management and research. An additional focus 
lies on the reflection of boundaries of specific relevance in the developing 
world, where water problems, such as water availability, allocation and / or 
quality, constitute serious obstacles for development in general. Especially in 
these contexts, water is a highly contested and politicised natural resource.  
Water resources management is characterised by societal barriers between 
multiple actors, which need to be dissolved to allow for integrated manage-
ment and research in a holistic manner. Water management and research has 
to deal with boundaries of scale: catchments do not confine themselves to 
administrative borders of states or nations. Promoting management and re-
search that is oriented at catchment boundaries may ask for approaches that 
cover two to multiple nations in need to coordinate efforts. Here, barriers be-
tween political systems, cultures and power-relationships shape the arena. If a 
catchment fully lies within national boundaries, the approach may still have to 
deal with different States, Provinces and Districts and their respective admin-
istrative bodies and interests.  
Within a nation, cultural, cognitive or institutional boundaries further exist 
within and also between the different actor-clusters of government, civil-
society or non-state actors and science that all actively involve in water issues 
of all kinds (see also Chapter 2.5 and following Turton et al. 2007), which will 
be explained in the following: 
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The action-cluster of government is characterised by a vertical structure, re-
flecting governmental bodies on national, regional and local scale that may or 
may not cooperate well with each other. On a horizontal structure, barriers ex-
ist between public agencies on the same scale of government, but of different 
sectors. Many sectors apart from water are involved in water management and 
use. This covers e.g. environment, agriculture, industry, health and energy. Min-
istries or departments of the same level of government but from different sec-
tors may not be willing to cooperate with each other on water issues.  
Society in this definition encompasses civil society
5
 о here understood as non-
governmental organisations, private entities, community based organisations 
and households and individuals. Each group or organisation of civil society has 
its own perceptions, values, cultures, objectives and norms. Barriers in the wa-
ter sector between interest groups of civil society may be strong, as e.g. be 
experienced between water utilities’ revenue collection department and pri-
vate (poor) households, which may have little ability and / or willingness to 
pay water tariffs. 
Within science multiple barriers exist between disciplines and sub-disciplines: 
The scientific world is organised in disciplines (e.g. biology, geology, chemistry, 
economics, history etc.), structured along the three categories of natural sci-
ence, social science and life science.
6
 Within these disciplines further sub-
division takes place into different fields of specialisation, e.g. botany, zoology, 
hydrogeology, soil science etc. Specialisation goes on and on, and sub-sequent 
specialisation can e.g. cover subjects like ‘irrigation practice in the sub-tropics’ 
and others. Interdisciplinarity now refers to ‘working across barriers of differ-
ent disciplines’, which according to the categorisation above can occur on dif-
ferent levels: barriers can exist between a) the three main categories, (e.g. so-
cial scientists and natural scientists), b) different disciplines within these cate-
gories (e.g. geologists and botanists) and c) different fields of specialisation 
                                                     
5
  While society in a general interpretation actually includes science and government, it is 
here used in a simplified understanding, referring to ‘non-state’ and ‘non-scientific’ actors. 
6
  Though not all disciplines can be fitted well into that scheme (e.g. law or mathematics), 
this structure has evolved historically and has not been changed so far. 
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within these disciplines (e.g. geoecologist and biogeochemist) (following Mol-
linga 2008a). 
While specific barriers are encountered within each actor-cluster, major 
boundaries also exist between the clusters, thus between government and 
science, government and society and science and society. Government ideally 
should base governance on the needs of the society. In a democratic system, 
society in turn critically reflects government action and legitimates or denies 
it. Science, ideally, supports political decision-making by providing salient, 
credible and legitimate knowledge (Cash et al. 2003). These barriers – or inter-
faces – are reflected by Turton et al. (2007: 17) and shall, due to their im-
portance for this study, be cited in full length: 
‘The Government-Society interface determines the needs and requirements of 
society, the legitimacy of the political process, and the permeability of gov-
ernment to new ideas from civil society and the corporate world. The interface 
also represents the degree to which the needs of society are satisfied by gov-
ernment; 
The Government-Science interface determines the extent to which science and 
technology form the basis of the political economy, and the extent to which 
scientific knowledge informs the decision-making processes that are a core 
function and output of the government actor-cluster. Government facilitates 
and enables the scientific processes through policy initiatives, resource alloca-
tions and overall strategic direction. This interface is critical as it has major im-
plications for social stability and economic growth, making it a key issue for ef-
fective governance in the developing countries with fledgling democracies; and 
The Science-Society interface can be thought of as science in the service of so-
ciety, consisting of a number of elements, including the way that scientific 
knowledge is diffused into society. In a developed country with a mature de-
mocracy this is visible as the technology-base of the economy. In developing 
countries with fledgling democracies, this is reflected in the effectiveness with 
which the science and technology-base is harmonised with the overall needs of 
society, and becomes a key determining factor in the success of the emerging 
economy as it overcomes historic and structural comparative disadvantages.’ 
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In the developing world another actor-cluster needs to be added: the interna-
tional (donor) organisations with their individual underlying schools of 
thought and interests. While ideally they may be ‘drivers of change’, through 
facilitating knowledge-generation and transfer as well as finance, they can also 
considerably disturb the local system by intervening into local political affairs 
or by non-harmonised action within the donor actor – cluster. Interference or 
cooperation of international governmental, non-governmental or scientific or-
ganisations exists between all before mentioned clusters in the local context: 
Governmental agencies cooperate with governments, international universi-
ties involve with local universities, private companies involve with government 
and science actors, non-governmental organisations (NGO) with science and 
society etc.  
When approaching complex and contested water problems it is of fundamen-
tal importance to reveal the problem- and context-specific core barriers within 
and also between the above mentioned clusters in the local setting and to fur-
ther classify them into barriers that may be weakened or dissolved through 
concentrated efforts and barriers that need to be accepted as unchangeable 
within a given time-frame and with limited resources. 
2.3 The Boundary Work Framework 
The notion of boundaries has been studied in various fields of the Social Sci-
ences (Lamont and Molnár 2002), further also in organisational and manage-
ment studies and more recently also in STS and Sustainability Science. The sci-
ence of boundary work focuses on analysing and addressing social, organisa-
tional, cultural or political barriers between different actors that hamper 
knowledge transfer, communication and collaborative decision-making and 
action. Originally, research in boundary work formed part of the ‘Sociology of 
Knowledge’ (Kuklick 1983) and follows a social constructivist perspective. 
Whereas initially the concept was developed to assess boundaries between 
scientific and non-scientific actors (Evans 2005, Gieryn 1983) it was further 
applied to analyse science-policy interactions and dependencies (Hoppe 
2005). Science-policy relationships have further in detail been reflected in 
principal – agent theory (see e.g. Braun and Guston 2003).  
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Recent research in boundary work mostly covers retrospective and empirical 
analyses of specific boundary arrangements that helped to dissolve barriers 
between actors. This covers the analysis of developments of ‘boundary ob-
jects’ or ‘boundary organisations’ as tools for boundary work (Agrawala et al. 
2001, Cash 2001, Cheng et al. 2015, Guston 2001, Keating 2001, Miller 2001, 
Star and Griesemer 1998, Sternlieb et al. 2013, White et al. 2008). Conceptual 
research on boundary work is scarce, but more and more situated within the 
field of Sustainability Science. Recent conceptual studies e.g. focus on the 
analysis of knowledge transfer and use across boundaries (Cash et al. 2002, 
Cash et al. 2003, Clark et al. 2010).  
A framework to conceptualise and operationalize boundary work for complex 
and contested problems of natural resources management (NRM) has been 
developed by Mollinga (Mollinga 2008a, 2008b, 2010a). Mollinga defines 
‘framework’ as ‘a conceptual construct with limited theoretical (explanatory) 
ambition as such, but which is mainly oriented towards bringing together dif-
ferent pieces of knowledge (…) in a ‘workable’ manner.’ (Mollinga, 2008: 32). 
The boundary work framework bases the analysis of boundary work processes 
on three elements: boundary concepts, boundary objects and boundary set-
tings. Mollinga argues that ‘integration as form of boundary crossing does not 
happen automatically but requires concerted effort. The framework (…) sug-
gests that effective inter- and transdisciplinary analysis and action requires 
three types of work: 1. The development of suitable boundary concepts that al-
low thinking, that is, conceptual communication, about the multidimensionali-
ty of NRM issues. 2. The configuration of adequate boundary objects as devices 
and methods that allow acting in situations of incomplete knowledge, nonline-
arity, and divergent interests. 3. The shaping of conducive boundary settings in 
which these concepts, devices, and methods can be fruitfully developed and ef-
fectively put to work.’ (Mollinga 2010a: 4). Mollinga’s notion of boundary con-
cepts, objects and settings as key elements of boundary work processes, shall 
be explained in further detail:  
Boundary concepts are referred to as the analytical work for understanding a 
problem, as well as the development of a commonly shared terminology for 
all actors, to foster communication and cooperation across sectors, disciplines 
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and between professionals and lay-persons. The framework defines boundary 
concepts as ‘words that function as concepts in different disciplines or perspec-
tives, refer to the same object, phenomenon, process, or quality of these, but 
carry (sometimes very) different meanings in those different disciplines or per-
spectives. In other words, they are different abstractions from the same ‘thing’ 
(Mollinga 2010a: 4).
7
 Boundary concepts in local water resources manage-
ment can thus be captured by ‘words’ or ‘terminology’ of actors, associating 
different meanings to similar phrasing. Depending on the different academic 
or working background and the cultural context a person is settled in, differ-
ent concepts are reflected by using the same wording. An example can be giv-
en through the term of ‘water control’, which contains considerably different 
notions depending on the background of the people using it. While e.g. engi-
neers will primarily associate ‘technical control’ through infrastructure 
measures with ‘water control’, e.g. flood control through dams, representa-
tives from public administrative bodies may rather interpret the term in the 
context of ‘organisational control’. To political scientists it has the connotation 
of ‘political control’ of water resources. Different notions according to differ-
ent academic disciplines are summarised in Table 1:  
                                                     
7
  Mollinga (2010b) further elaborates on the notion of boundary concepts in a concrete 
South Asian context. 
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Table 1 Three dimensions of water control (Mollinga 2010a: 5) 
Dimension Association/meaning Disciplines Example refer-
ences 
Technical con-
trol 
Guiding-manipulating-
mastering of physical 
processes 
(Civil) engineering, 
soil mechanics, hy-
draulics, hydrology, 
agronomy, meteor-
ology, agro-ecology 
Plusquellec et 
al. 1994: 35 
Organisational 
control 
Commanding-
managing of people’s 
behaviour 
Management sci-
ence, extension sci-
ence, public admin-
istration, organisa-
tion sociology 
Hunt 1990: 
144, Huppert 
1989: 35, 
Lowdermilk 
1990: 155 
Socio-
economic and 
political control 
Domination of peo-
ple(’s labour) 
Regulation of social 
processes 
Political economy, 
economics, rural so-
ciology, political sci-
ence, social and cul-
tural anthropology, 
gender studies, 
agrarian history 
Stone 1984: 
202, Boyce 
1987: 198о199, 
229, 233, Enge 
and Whiteford 
1989: 5о7 
Boundary concepts support the development of a common understanding by 
associating similar meanings to the same words. This is understood as basis to 
enable communication between scientists from different disciplines, politi-
cians and other stakeholders that are involved in inter- and transdisciplinary 
research. 
Boundary objects are considered the ‘instrumental work for action’. They 
generally refer to all types of devices, methods, products and tools that facili-
tate communication between different actors about issues under dispute. One 
definition of boundary objects is as follows: they are scientific objects ‘which 
both inhabit several intersecting social worlds (…) and satisfy the informational 
requirements of each of them. (…) Boundary objects are objects which are both 
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plastic enough to adapt to local needs and the constraints of the several par-
ties employing them, yet robust enough to maintain a common identity across 
sites. They are weakly structured in common use, and become strongly struc-
tured in individual-site use. These objects may be abstract or concrete. They 
have different meanings in different social worlds but their structure is com-
mon enough to more than one world to make them recognizable, a means of 
translation. The creation and management of boundary objects is a key pro-
cess in developing and maintaining coherence across intersecting social 
worlds’ (Star and Griesemer 1989: 393). Although considered as important 
tools to facilitate communication and cooperation across boundaries, the con-
cept of boundary objects still remains vague. 
A classification of boundary objects is presented in Mollinga’s framework. It 
has been developed with a focus on scientific knowledge production to sup-
port decision making in the field of complex and contested problems in natu-
ral resources management in transdisciplinary research projects. Mollinga dis-
tinguishes three types of boundary objects, depending on their route of de-
velopment: the analytical route, the assessment route and the participatory 
route. In the analytical route modelling of complex system’s behaviour is used 
to develop extensive decision support systems (DSS) as one example of a 
boundary object. These shall support decision making under uncertainty. 
However, in short the success story of DSS especially for the developing world 
is described as limited, as ‘many modelling and decision support system devel-
opment efforts are science driven not user driven’ (Mollinga 2010a: 5), and 
would miss to reflect the local cultural and political realities. In the assessment 
route, frameworks, matrices and flowcharts are used to communicate a prob-
lem and potential solutions – a path that would be favoured by practitioners. 
Foreign organizations in the context of international development cooperation 
would often follow a participatory route as boundary object, for which an am-
ple range of well-developed methodologies and experiences exist. Also Mol-
linga’s classification of boundary objects however remains vague and difficult 
to grasp in practical terms and needs further development. The following 
chapters are an attempt to fill that gap and elaborate and discuss possible ex-
tensions and concretion. 
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Boundary settings refer to the structural conditions that shape the problem 
and the project. Mollinga puts a focus on transdisciplinary research projects. 
The internal boundary settings relate to the dynamics and framework condi-
tions in the direct context of a research project: how is the research project 
organised, how is research work distributed and knowledge shared among re-
search partners? External boundary settings refer to the wider framework 
conditions in which the project is situated, e.g. the political regime, legal regu-
lations, power divisions, underfunded governmental bodies, corruption, avail-
ability of skilled staff, staff continuity in public organisations etc. By designing 
suitable boundary objects to approach a problem, the internal settings may 
moderately be influenced, however, the external settings are considered as 
almost unchangeable in the time frame of a research project.  
Whereas the general classification of boundary work processes into boundary 
concepts of actors, boundary objects and boundary settings may provide an 
appropriate analytical categorization to assess and classify reasons and obsta-
cles for collaborative resources management, the proposed subcategories 
need further reflection to be of practical use and analytical applicability. The 
general classification into concepts, objects and settings will be used in the fol-
lowing, to systematically reflect upon and merge prominent principles and el-
ements of leading approaches for water and natural resources management. 
This shall serve to reflect upon generic boundary concepts for water resources 
management and research, a classification and overview on boundary objects 
to facilitate collaboration and the reflection of boundary settings that support 
or limit potential change. This will be done with a focus on the specifics and 
needs of developing countries.  
2.4 Natural Resources Management through a Boundary 
Work Perspective 
Various approaches have been developed to address water and other natural 
resources management problems worldwide, based on different schools of 
thought. While some put a stronger focus on research and knowledge genera-
tion in a process-oriented way, to better understand the local resources man-
agement problem at hand as well as the ecological and socio-economic con-
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sequences of management action, other approaches rather focus on the de-
velopment of specific management action. Uncertainties in water resources 
management are high. This is often based on the lack of adequate ecological 
as well as socio-economic data on catchment scale especially in the develop-
ing world, as well as on very limited knowledge on the behaviour of complex 
socio-ecological systems in principal. Approaching water management chal-
lenges in the developing world thus requires merging process-oriented re-
search models that focus on knowledge generation with management con-
cepts that focus on aspects of practical implementation. To further develop 
and implement sustainable approaches for water resources management that 
integrate knowledge generation and structured research into a management 
perspective, the establishment of flexible management mechanisms is re-
quired that allow changing the course of action if new knowledge is gained. 
Three leading approaches have emerged in parallel in different scientific and 
political spheres in the field of water and natural resources management and 
research: Integrated Water Resources Management, Adaptive Management 
and the Ecosystem Approach. Each concept is based on different, rather com-
plementary than contradictive, principles and tools. The following chapters re-
flect these approaches in the context of the boundary work framework. 
2.4.1 Integrated Water Resources Management (IWRM) 
During the last decades, the concept of Integrated Water Resources Manage-
ment has emerged as the leading approach towards sustainable water re-
sources management for both, the developed and the developing world. 
While in the past, water resources management was characterized by defined 
operational problems, which where individually addressed and solved through 
techno-centric solutions, such as water quality improvement through water 
treatment, flood control through dam construction etc., the concept did not 
embrace the complexity of eco-systems, here the water systems and related 
natural resources. In acknowledgement of this complexity, further holistic ap-
proaches of IWRM have been developed and brought forward through several 
international organisations, such as Global Water Partnership (GWP), Interna-
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tional Water Management Institute (IWMI), Food and Agricultural Organisa-
tion (FAO) et al. 
IWRM is meanwhile the accepted ‘leitmotif’ for sustainable water resources 
management. However, it still lacks success in practical implementation for 
several reasons. The natural resources management model provides an ample 
range of principles and tools to develop localised solutions, but lacks a struc-
tured methodology on how to proceed to address a concrete problem. It does 
furthermore not systematically incorporate the necessity of structured 
knowledge generation and the integration of research activities into the de-
velopment of management solutions. And it does not acknowledge in enough 
detail the required integration of local governance perspectives (see also 
Chapter 2.5). As leitmotif, IWRM has the potential to serve as a boundary con-
cept for water resources management (WRM). However, it has been inter-
preted in so many different ways that it would first require a harmonised un-
derstanding of what IWRM actually implies in order to function as a boundary 
concept for WRM. The multiple and diverse approaches of IWRM can be struc-
tured within three categories, reflecting different schools of thought (follow-
ing Neubert et al. 2005): 
The first set of definitions of IWRM covers intra- or mono-sectoral approaches, 
focusing on the water-sector only. This ‘limited’ view integrates groundwater 
and surface water in its quality and quantity, but does not consider other nat-
ural resources, like land and biosphere. It further excludes all water-related 
sectors, such as agriculture, industry or energy. An example for this perspec-
tive is given by the European Union’s (EU) Water Framework Directive. 
The second set of definitions is slightly more comprehensive and covers inter-
sectoral approaches. In the foreground are allocation problems through com-
peting forms of water use, which shall be solved through coordinated action 
between different sectors. An additional focus may be set on protection of the 
natural resources. Examples cover e.g. the integration of the agricultural per-
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spective into water management
8
, or analysis of ecosystem services and their 
interrelations with different forms of water use
9
. 
The third set reflects a holistic approach, as defined by GWP (2000: 22): 
‘IWRM is a process, which promotes the coordinated development and man-
agement of water, land and related resources, in order to maximize the result-
ant economic and social welfare in an equitable manner without compromis-
ing the sustainability of vital ecosystems.’ This holistic definition requires inte-
gration of different water-related spheres and aspects, i.e. merging a) natural 
and human system interaction, b) freshwater and coastal zone management, 
c) land and water management, d) ‘green’ and ‘blue’ water, e) surface water 
and groundwater management, f) quantity and quality in water resources 
management, and g) upstream and downstream water-related interests. Dif-
ferent interest groups shall jointly develop and manage the water resources in 
a participatory and catchments based approach, involving knowledge and ac-
tors from different sectors (water, agriculture, industry, energy et al.), differ-
ent disciplines (natural science, social science) and experts as well as layper-
sons. This new catchments based approach acknowledges that from a natural 
ecosystem perspective, river basins о rather than administrative borders о are 
the logical planning units for water management. This holistic approach is fur-
ther based on the four Dublin principles, which have commonly been agreed 
upon by the international community as guiding principles for water resources 
management (GWP 2000: 13о14): 
‘I) Fresh water is a finite and vulnerable resource, essential to sustain life, de-
velopment and the environment. 
II) Water development and management should be based on a participatory 
approach, involving users, planners and policymakers at all levels. 
III) Women play a central part in the provision, management and safeguarding 
of water. 
                                                     
8
  see e.g. <www.iwmi.cgiar.org/>, viewed 29 May 2015.  
9
  see e.g. <www.riverbasin.org>, <www.iucn.org>, both viewed 28 May 2015, and 
Dehnhardt and Petschow (2008). 
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IV) Water has an economic value in all its competing uses and should be rec-
ognized as an economic good.’ 
While the approaches of the first and second set of definitions imply a certain 
interest in specific outcomes (e.g. improved water quality, flood control or 
protection of the natural resources), the third category does not focus on one 
specific issue of concern, but leaves it to the actors to identify the prevailing 
problem by themselves. In this openness and universal perspective it is suita-
ble as ‘leitmotif’ for water resources management, but so far it lacks a proto-
col for approaching concrete problems and it thus can prove only little success 
in practical implementation. In the following I will analyse and discuss the 
boundary work framework in the light of this third and holistic concept of 
IWRM:  
Boundary concepts and IWRM: As outlined before, the principles of the holis-
tic perspective of IWRM can be summarised as follows: IWRM claims to base 
management solutions on the integration of all concerned stakeholders and 
natural resources that are involved in the water cycle in a catchments-based 
approach. All stakeholders should have the possibility to get actively involved 
in the decision making process. This shall warrant a greater acceptance and 
legitimacy of management decisions. IWRM itself could serve as a boundary 
concept. However, as interpretations of what it implies strongly vary, it is not 
yet ready to function as boundary concept without further harmonisation of 
its principle meanings. 
Boundary objects and IWRM: Trying to foster practical implementation of 
IWRM, GWP has developed a complex toolbox for knowledge sharing and ca-
pacity building
10
. The toolbox consists of fifty-nine tools for implementation of 
IWRM, more than two hundred case studies illustrating how the tools work in 
practice and an ample range of reference materials on critical challenges, 
cross-cutting issues and publications (support documents, annuals, papers, ex-
ternal IWRM databases). Apart from serving as dissemination platform for 
IWRM, it shall enable decision-makers to make informed and rational choices 
for sustainable water management. It does not aim for a ‘one-size fits all’ solu-
                                                     
10
  <www.gwptoolbox.org>, viewed 28 May 2015. 
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tion or blueprint for IWRM, but for the development of individual solutions for 
concrete water management problems acknowledging the prevailing local 
conditions.  
The tools are organised within three categories: a) the enabling environment 
(through policies, legislative framework and financing and incentive struc-
tures), b) institutional roles (creation of appropriate organisational frame-
works and institutional capacity building) and c) management instruments
11
 
Starting from the individual problem о e.g. allocation problems and user con-
flicts, water scarcity or water quality deterioration о decision makers can 
chose a suitable mix and sequence of tools addressing their specific problem. 
Though providing a comprehensive overview on topics that may be consid-
ered when analysing and approaching water problems, it requires high-level 
water experts and resources to be able to process and implement these tools. 
The ‘toolbox’ can rather be considered as knowledge base for information 
sharing among high-level water experts than for enabling decision makers to 
work with it in a practical manner without external consulting. 
However, in the context of boundary work for the water sector, the toolbox 
provides a comprehensive overview of areas of concern in water resources 
management and many secondary sources and supporting documents to learn 
how to approach specific issues. The overview about areas of concern can be 
used to support problem identification and problem structuring. The second-
ary literature – varying in its quality and quantity on specific topics – may then 
support the structured development and implementation of processes and 
products to approach the problem. 
Boundary settings and IWRM: Two critical aspects of the holistic IWRM per-
spective shall further be enlightened when reflecting upon boundary settings: 
the principle idea of a fully participatory approach towards planning and man-
agement and the role of the political regime in IWRM. One of the most chal-
                                                     
11
  Management instruments are categorised as follows: water resources assessment, 
IWRM planning, demand management, social change instruments, conflict resolution, 
regulatory instruments, economic instruments and knowledge and information man-
agement 
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lenging ideas reflected through IWRM is that an inherently transdisciplinary 
planning and management approach should in all stages be implemented in a 
participatory manner, giving all concerned stakeholders the right and possibil-
ity to get actively involved in planning and management to jointly develop sus-
tainable solutions in areas of conflicting interests. This idealistic and ideologi-
cal approach on ‘how IWRM should be’ о following a Habermasian logic о has 
often been criticised as not applicable in real-life cases. (Saravanan et al. 
2008). IWRM can be regarded as 'society centred framework or policy pro-
cess', assuming the presence of societal groups, which are contesting current 
water policies and management approaches and are actively and critically in-
volved in sector-specific policy debates. Whereas Grindle (1999) shows that 
often developing countries may rather be characterised by 'state centred' pol-
icy processes which are characterised by low level or absence of active public 
engagement, as for instance in (semi-) authoritarian regimes. IWRM is fur-
thermore based on assumptions on an 'ideal speech situation', in which all af-
fected stakeholders have the room and right to participate in the discourse, 
without being inhibited by prevailing power distribution (Saravanan et al. 
2008, Alexander 2001: 313). This as well is not given in state-centric or (semi-) 
authoritarian regimes. 
Whether or not the strictly participatory IWRM approach is instrumental for 
achieving sustainable water resources management in developing countries 
strongly depends on the prevailing local political system and culture. Critics of 
the idealistic IWRM-approach о following a Focouldian logic о emphasise that 
integration of all stakeholders is diverse and is a political process (Hofwegen 
and Jaspers 1999, Allan 2006, Saravanan et al. 2008). To aim for real-life solu-
tions, this idealistic approach should be combined with 'strategic action' ap-
proaches, acknowledging the political dimension of water resources manage-
ment in the diversity of actors, power-relations and interests. A realistic and 
contextual analysis of prevailing power dynamics seems to be a pre-condition 
for appropriate adaptation and application of the concept. Overarching re-
gime aspects and power relations need to be considered when analysing the 
‘external boundary settings’, or else, the framework conditions in which the 
project and the problem are set. This helps to reveal limitations to change. 
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In addition to the required consideration of regime aspects, in developing 
countries deficiencies in what is called ‘the enabling environment’ are rather 
typical and the water sector is often characterised by fragmentation, inade-
quate institutional and administrative structures with unclear roles and re-
sponsibilities, inadequate regulatory mechanisms, lack of data and infor-
mation and lack of resources in terms of qualified staff and money. Competing 
organisations (ministries, departments, state-, regional and local govern-
ments) claim legitimacy for their existence and may not be interested in 
knowledge sharing and joint management of water resources. This as well 
may be covered under the concept of ‘external boundary settings’. Working 
on an ‘enabling environment’, or trying to influence these boundary settings 
through adapting laws, policies and financing mechanisms provide the frame-
work for successful IWRM. However, these are slow processes that may take 
many years to decades – generally longer time frames than a projects’ 
lifespan. Depending on the task, scale, objective and duration of a project, 
they need to be considered as given or ‘unchangeable’ conditions that confine 
change. It further needs ƚŽďĞƌĞĨůĞĐƚĞĚƚŽǁŚĂƚĞǆƚĞŶƚо if at all о externally 
financed projects are legitimated to get involved into working on changing 
these framework conditions in the local context. 
Developing the boundary work perspective for water resources management 
in the developing world needs to face up to the bias among participatory re-
form approaches and state-centred realism. The analysis of external boundary 
settings as described above helps to reveal limitations and limits to change 
and to design the process of project implementation in a contextualised man-
ner – thus with a higher or lower level of participation, according to the local 
culture. 
2.4.2 Adaptive Management (AM) 
To address deficiencies of IWRM, current research is focusing on merging rel-
evant aspects of Adaptive Management into IWRM approaches for concept 
improvement (Medema and Jeffrey 2005, Medema et al. 2008, Pahl-Wostl et 
al. 2007). The origins of the Adaptive Management approach are under dis-
pute: according to some authors the concept of Adaptive Management has its 
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sources in systems and complexity theory, was launched in the 1970’s and was 
originally meant to improve understanding of complex ecosystems and func-
tioning. Following other authors, the origin may be claimed in the decision 
analysis field, aiming at supporting structured decision making in complex de-
cision situations in natural resources management (Walters 1986). 
The AM approach focuses on two conceptual weaknesses of IWRM: a) it 
acknowledges uncertainty in understanding human-ecosystem behaviour, the 
effects of management action and impacts of large scale environmental 
changes, e.g. through climate change, and b) the inherent capacity of natural 
systems to self-adapt to changes in their environment (Medema and Jeffrey 
2005, Pahl-Wostl and Sendzimir 2005). Human-ecosystems о here water re-
sources systems о are characterised by a high level of complexity and change, 
which makes it difficult, if not impossible, to fully understand the system and 
its interrelations. Complexity in human-ecosystems or socio-ecological sys-
tems refers a) to the array and variety of components (ecological, physical, 
technical and human) forming the ecosystems as well as b) to the multiple and 
diverse relations (ecological, economic, social, political and physical) interlink-
ing these components. The system is constantly in revision and modification, 
reacting on changes or anticipating future changes and contains many niches, 
which can be filled by agents adapting to them. Due to this complexity and 
mostly non-linear behaviour of ecosystems, performance and developments 
are mostly unpredictable.  
The very limited human knowledge on functioning of complex ecosystems 
leads to management-decisions which are based on high levels of uncertainty 
and which hardly allow to overlook and understand the consequences of the 
decisions in the long-term. There are different types of uncertainty which 
need to be acknowledged in water resources management, e.g. lack of 
knowledge based on limited data availability in quantity and quality, limited 
understanding of current systems’ behaviour (agents and their interactions) as 
well as uncertainty in anticipating the ecosystem’s reaction on management 
action and unpredictability of large-scale environmental changes, e.g. through 
climate change and their consequences for the local social-ecological systems. 
Furthermore the diversity of stakeholders can create uncertainties, based on 
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different even contradicting interpretations of the same data and information 
due to different perceptions and values of the stakeholders.  
Considering uncertainties in water resources management requires the devel-
opment of flexible management systems and innovative and robust manage-
ment strategies. These need to incorporate knowledge generation into the 
management approach and allow changing the course of action if new 
knowledge is gained. Management systems need to be flexible to react on 
new knowledge, as new information may require a total shift in the manage-
ment approach and can even contradict previous management action. New 
knowledge can cover environmental, socio-economic or technological fields, 
e.g. through better understanding of the systems behaviour in general; im-
proved knowledge on (large scale) environmental changes such as climate 
change or an increased awareness of socio-economic and demographic 
changes. A central element in AM is the perception that complex management 
systems should not aim at reaching a state of equilibrium, but rather be able 
to integrate past management experiences and increasing knowledge in the 
current management approach.  
Acknowledging complexity and uncertainty leads to four major principles for 
AM (Ohlson 1999: 14о15): It requires continuous and deliberate learning; it 
supports knowledge generation through field science and formal experimen-
tation; it is based on a systems approach and it integrates management and 
research (for further information see Annex 1). In this aspect AM is an 
evolvement to IWRM. Acknowledging uncertainties, it goes beyond a pure 
management approach and requires to base management decision on struc-
tured learning processes and research. The principle of integrating manage-
ment and research into a single concept can add to the IWRM perspective, 
which so far does not include structured approaches for knowledge genera-
tion. 
While from a conceptual perspective AM provides important principles, tools, 
planning frameworks and experiences, its practical applicability still needs fur-
ther experiences and research. Success in implementation of this participatory 
‘soft systems approach’ is so far limited and depends on scale and issue under 
dispute. Some tools for water resources management, such as DSS, can be 
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highly resource intensive and sophisticated, and practical use may be limited 
(see also Chapter 2.3), however, some generic processes and less sophisticat-
ed tools may add to developing suitable boundary objects and support the 
structured reflection of boundary settings that hamper or limit potential 
change. Examples for AM approaches mostly refer to small-scale application 
and modelling rather than experimentation. Success in implementation also 
depends on the specific local political and cultural conditions: AM requires 
flexible political and social systems, open to deal with a qualitative and inclu-
sive process rather than focussing on quantitative results. As discussed in the 
context of IWRM, this may cause difficulties in state-centric or (semi-) authori-
tarian political regimes as often encountered in the developing world (Mollin-
ga 2009, Padt 2009). 
Further challenges occur during the implementation phase of AM. To cite just 
a few of the noted problems, the range covers: ‘failure to define what is 
meant by AM and how it will be implemented; an absence of strategic thinking 
of the end-points of scientific inquiry; tendency for AM processes to evolve into 
continuous and costly modelling exercises; fear on the part of individuals in 
management agencies that acknowledging uncertainty will compromise public 
confidence in the agency; failure of the scientists to understand management 
priorities and to recognize the need to provide information that can directly be 
used by managers in decision making; lack of emphasis or attention to the 
processes required for shared understanding or shared decision making among 
diverse stakeholders’ (Ohlson 1999: 19, following Halbert 1993, McLain and 
Lee 1996, Rogers 1998, Walters 1997). In principal, AM adds to the compre-
hensive reflections on boundary work in water resources management and re-
search by providing important extensions, while IWRM still remains the gen-
eral ‘leitmotiv’ for WRM. In the following, AM shall be analysed and discussed 
through the perspective of the boundary work framework: 
Boundary concepts and AM: The Adaptive Management approach adds im-
portant principles to the IWRM perspective: it acknowledges that human-
ecosystems are complex systems that are characterized by uncertainty. AM 
thus acknowledges the need to structurally merge management with research 
models to enable decision makers to take decisions based on scientific policy 
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advise. Sound management of complex systems requires structured learning 
and research, which is facilitated through field science as well as experimenta-
tion. The principle of integrating management and research into a single ap-
proach can add to the IWRM perspective, which so far does not yet include 
structured approaches for knowledge generation. 
Boundary objects and AM: AM is an approach, in which in a structured learning 
process knowledge improvements in environmental, socio-economic or techno-
logical fields and learning from previous management actions is taken to im-
prove the next stage of management (Holling 1978, Walters 1986). This is based 
on a participatory and inclusive management approach. Ideally, committing to a 
joint process of structured learning, reflection and adjustment may even sup-
port mediation and cooperation between conflicting stakeholders. 
AM can be split into the two streams of passive AM and active AM (see e.g. 
Medema et al. 2008, Walters and Hilborn 1978). Both paths, active and pas-
sive AM, reflect ‘boundary objects’, be it in terms of (participatory) processes 
that aim for social and institutional learning or through the development and 
application of products and tools, like models and experiments, that help to 
communicate problems, bridge perceptions and support common decision 
making between various actors. Passive AM ‘formulates predictive models of 
ecosystem responses to management actions, bases management decisions on 
model predictions, and uses monitoring data to revise model parameters’ 
(Medema et al. 2008 following Walters and Hilborn 1978). In Passive AM, his-
torical data is usually used to model trends and propose one single course of 
action. Outcomes are monitored and evaluated and the course of action is ad-
justed, if new information is available. It can be considered as ‘trial and error’ 
learning, which cannot be afforded in water resources management, as the 
potential ‘error’ implies serious and irreversible threats for human well-being 
and the respective ecosystem.  
While passive AM sets more on modelling, active AM better reflects the con-
textualisation of problems through real-life experiments. Alternative man-
agement options e.g. the implementation of new policies, are proposed and 
tested in small- to large scale experiments. Monitoring and evaluation of the 
consequences may allow an interpretation, whether or not the specific poli-
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cies or approach in the pilot projects are suitable to achieve the desired out-
come or if adjustments are needed. It then bases new management decisions 
and action on the outcomes of these experiments. However, while active AM 
provides more information on possible outcomes of alternative management 
decisions, it is о depending on the scale to be addressed о resource intensive 
in terms of costs and staff involvement. It further requires close cooperation 
between different actors, willing to jointly learn and act on new knowledge. 
The approach can be reflected in a structured learning cycle (Figure 1): 
Figure 1 The structured learning cycle (Medema and Jeffrey2005: 25, taken from 
National Oceanic and Atmospheric Administration Coastal Services Cen-
ter) 
As a matter of principle, the first proponents of AM did not want to provide 
operational guidance how to implement AM, as this was assumed to diminish 
the intended flexibility. However, in the course of time a generic approach for 
AM has emerged. The Generic Adaptive Management Process, as described by 
Ohlson (1999: 13о14), can be summarised as follows (for a quotation in full 
length see Annex 2):  
1. ‘Define problem boundaries 
2. Identify key uncertainties 
3. Choose ecosystem indicators 
4. Generate alternate hypothesis 
5. Design management experiments 
6. Implement and monitor 
7. Feedback results’ 
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Translating this into more specific action includes the following steps to be 
continually repeated:  
1. ‘Establish a stakeholder adaptive management team 
2. Define the problem(s) to be addressed 
3. Establish goals and objectives 
4. Specify a conceptual model that expresses the collective understanding 
of how the system in question functions, highlighting key uncertainties 
and acknowledging factors that are outside of the system 
5. Develop hypotheses about the effects of different management actions 
that address the uncertainties 
6. Design management experiments/interventions to test hypotheses while 
meeting management goals 
7. Design a monitoring plan to measure the impact(s) of management in-
terventions 
8. Implement management interventions 
9. Monitor 
10.Evaluate the impacts in terms of management goals and hypotheses 
11.Reassess and adjust the problem statement, goals, conceptual model, 
interventions, and monitoring plan.’ 
(Medema and Jeffrey 2005: 25, following Johnson 1999, Levine 2004, Parma et 
al. 1998, Walters 1997). ‘As a result of this cyclical learning process, the focus 
is on response and scenario building based on the monitoring of carefully de-
fined indicators of system state and behaviour rather than on long-term pre-
diction from first principles or past statistics and information.’ (Medema and 
Jeffrey 2005: 25 following Clark and Gardiner 1994). 
For implementation of the processes various tools are available, covering 
small- to large scale field experimentation, ecosystem modelling and transdis-
ciplinary stakeholder workshops to analyse and reflect upon prevailing prob-
lems and outcomes of management experiments, to redefine targets and to 
jointly adapt the course of action (for details on tools in AM see Annex 3). The 
generic processes as described above are boundary objects themselves, such 
as the concrete tools as presented in Annex 3. In a next step, the processes 
serve as input for the development of a methodology how to approach com-
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plex natural resources management problems and develop the instrumental 
work for action, as proposed in Chapter 2.7.  
Boundary settings and AM: Reflections and studies that have been conducted 
in the field of AM may be of further support for the structured analysis of 
conducive or hindering boundary settings. Raadgever et al. (2008) have devel-
oped a framework for assessing the adaptive capacity of regimes in trans-
boundary river basin management. While the focus is on the international and 
transboundary level, all elements also apply to national or local scale. 
Raadgever et al. have identified five key features of (adaptive) transboundary 
management regimes: actor networks, water law, water policy, information 
management and financing systems. For each element, the authors provide 
further explanations, examples, criteria and indicators for assessment of the 
local framework conditions. An overview on relations is given in Figure 2: 
 
Figure 2 River basin management regime and criteria for adaptive management 
(Raadgever et al. 2008: 4) 
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Without going into further detail now, the framework may serve for reflec-
tions on boundary settings for tangible local water issues and a contextual 
analysis of supporting or hindering factors for the project. A comprehensive 
overview about the framework is given in Annex 4. 
2.4.3 The Ecosystem Approach (EA) 
The Ecosystem Approach is considered as one of the leading concepts for sus-
tainable management of natural resources and reflects a paradigm shift from 
protected area management to a holistic management perspective, acknowl-
edging that ecosystems, apart from their intrinsic value, provide goods and 
services to the people. The approach has been developed under the Conven-
tion on Biological Diversity (CBD) (United Nations 1992) and is meant to pro-
vide operational guidance on implementation and balancing its three core ob-
jectives, namely 'the conservation of biological diversity, the sustainable use of 
its components and the fair and equitable sharing of the benefits arising out of 
the utilization of genetic resources.' (United Nations, 1992: Article 1) and is de-
fined as 'a strategy for the integrated management of land, water and living 
resources that promotes conservation and sustainable use in an equitable 
way.' (CBD Dec. V/6 Annex A, section 1
12
 or Secretariat of the Convention on 
Biological Diversity (2004: 6)). It shall provide operational guidance to balance 
the three objectives, acknowledge the complex interconnections between 
ecological, social, cultural, economic and institutional factors and take into ac-
count that humans with their cultural diversity are integral parts of many eco-
systems.  
It further intends to approach environmental degradation including climate 
change mitigation and adaptation with the aim to increase human well-being 
and contribute to poverty alleviation. For its application to a concrete project 
or issue, it provides a framework in terms of twelve principles, operational 
guidance in five steps and an ample range of specific tools
13
. Through its holis-
                                                     
12
  <www.cbd.int/decision/cop/default.shtml?id=7148>, viewed 28 May 2015. 
13
  An introduction to the Ecosystem Approach is given at: <www.cbd.int/ecosystem>, an 
overview on how to apply the EA is provided through the ‘beginner guide’ on: 
<www.cbd.int/ecosystem/sourcebook/beginner-guide/>. For more details on the appli-
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tic approach and operational guidance it may add to the IWRM perspective. 
However, on a conceptual basis only first attempts have been made to merge 
EA with IWRM or to convey ideas of one concept into the other (Dehnhardt 
and Petschow 2007). EA may further provide approaches for the development 
of boundary objects and the analysis of boundary settings in complex water 
resources management issues.
14
 
EA defines twelve principles that form the conceptual basis of the approach 
(see Annex 5) that all may also apply for IWRM. The ecosystem approach does 
not specify a spatial unit or scale to be addressed, but focuses on functional 
ecological units at any scale. IWRM requires water resources management to 
be oriented at catchment boundaries, which would here define the spatial 
unit to be addressed. It is further based on the understanding that apart from 
their intrinsic value, ecosystems provide goods and services to the people; 
these can be divided into goods, or else 'provisioning services' such as water, 
fibre and food, regulating services, e.g. emissions sinks or flood control, cul-
tural services, e.g. recreational, spiritual, religious benefits and supporting 
services, e.g. soil formation and nutrient cycling. There exist substantial link-
ages between the sustainable provision of ecosystem services and human 
well-being: 'Human well-being and progress toward sustainable development 
are vitally dependent upon improving the management of Earth's ecosystems 
to ensure their conservation and sustainable use' (Millennium Ecosystem As-
sessment 2003: Summary: 1)
15
. The linkages revealed between ecosystem ser-
vices and human well-being are briefly presented below (Figure 3): 
                                                                                                                                                 
cation of the EA see the ‘advanced user guide’: <www.cbd.int/ecosystem/sourcebook/
advanced-guide/> and for information on specific tools and approaches, see 
<www.cbd.int/ecosystem/sourcebook/tools/>, all viewed 28 May 2015. 
14
  For the EA and its applicability to water resources management see also Dehnhardt and 
Petschow (2007). 
15
  According to the Millennium Ecosystem Assessment (2005), human well-being has vari-
ous constituents, covering: basic material for good life (adequate livelihoods, sufficient 
nutritious food, shelter, access to goods; security (personal safety, secure resource ac-
cess, security from disasters); health and physical well-being (strength, feeling well, ac-
cess to clean air and water), good social relations (social cohesion, mutual respect and 
ability to help others) and freedom of choice and action (opportunity to be able to 
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Figure 3 Linkages between ecosystem services and human well-being (Millenni-
um Ecosystem Assessment 2005: vi) 
Human well-being has been considered as central focus for the assessment. 
This will be taken as overarching principle and objective when reflecting on 
boundary work for sustainable water resources management. In the following, 
the EA shall be reflected in the view of the boundary work framework: 
Boundary concepts and the ecosystem approach: The Ecosystem Approach 
reflects a paradigm shift in natural resources management from protected ar-
ea management to a holistic management perspective, acknowledging that 
ecosystems apart from their intrinsic value provide goods and services to the 
people. It is a general strategy that supports balancing the needs for human 
development with ecosystem health, based upon principles of fairness and 
equity. It aims for both: protection of natural resources as well as their sus-
                                                                                                                                                 
achieve what an individual values doing and being). Well-being is strongly context specif-
ic and dependant on geography, culture and ecological framework conditions. 
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tainable use in an adaptive and flexible way. EA provides twelve principles that 
outline the theoretical basis of the approach (see Annex 5). They all may apply 
also for integrated water resources management. For applying the twelve 
principles, further ‘steps’ are proposed as operational guidance (Annex 6), 
however, they rather reflect additional principles themselves. Human well-
being is reflected as overarching principle and objective. This shall be 
acknowledged in the boundary work framework, when developing it for the 
context of sustainable water resources management in the course of this re-
search. 
Boundary objects and the ecosystem approach: The EA provides not only op-
erational guidance and tools for its application, but also further experience 
through the process of the Millennium Ecosystem Assessment (MA). When 
applying the EA, five steps are proposed, which themselves constitute a 
boundary object in terms of a process, but also provide input for the reflection 
of a generic methodology to develop instrumental work for action in natural 
resources management problems. The steps cover (Secretariat of the Conven-
tion on Biological Diversity n.d.): 
1. Problem definition; 
2. Identification of the tasks required to address the identified problems 
(the twelve tasks to be reflected are presented in detail in Annex 7); 
3. Recognition of crosscutting issues, such as capacity building and partici-
pation; information, research and development; monitoring and review 
as well as governance; 
4. Creation of a management plan; 
5. Implementation of the management plan or the project. 
The focus is on management and implementation, less on research to ade-
quately address knowledge needs in a transdisciplinary approach. Here ap-
proaches from Transdisciplinary Research may considerably add to the Ecosys-
tem Approach and its potential use for boundary work in water resource man-
agement.  
Additional conceptual work that may support the development of boundary 
objects and decision-making in complex WRM problems is reflected in the As-
sessment Framework for the MA (Millennium Ecosystem Assessment 2003). 
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The framework shall serve decision makers as mechanism to 'identify options 
that can better achieve core human development and sustainability goals; bet-
ter understand the trade-offs involved о across sectors and stakeholders in de-
cisions concerning the environment and align response options with the level 
of governance where they can be most effective.' (Millennium Ecosystem As-
ƐĞƐƐŵĞŶƚϮϬϬϯ͗Ϯо3) The analytical steps to be conducted cover the following 
(Figure 4): 
 
Figure 4 The analytical approach of the Millennium Ecosystem Assessment (Mil-
lennium Ecosystem Assessment 2003: 149) 
For details on the nine tasks see Annex 8. However, scenario development, 
analysis of response options and analysis of uncertainty are then approached 
through extensive modelling exercises in the fields of environmental system 
modelling and human system modelling. If and to what extent modelling is an 
appropriate and required boundary object in water resources management 
strongly depends on the local problem to be addressed and the available re-
sources in terms of staff, time and money and needs to be assessed in the 
specific local context.  
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Boundary settings in the ecosystem approach: Some reflections in the con-
text of this framework for assessment may proof to be suitable for the analysis 
of Boundary Settings. The MA applies a multi-scale approach, whereas 'scale' 
describes the physical dimension of a process or an issue, in space or time. 'A 
multiscale approach that simultaneously uses larger- and smaller-scale as-
sessments can help to identify important dynamics of the system that might 
otherwise be overlooked. Trends that occur at much larger scales, although 
expressed locally, may go unnoticed in purely local-scale assessments.' (Mil-
lennium Ecosystem Assessment 2003: 107). Reflections on space and time 
scales of ecological and social processes can help to reveal limits for change 
during a projects’ life span. While some processes like small-group decisions 
can be implemented in relatively short periods of time (according to Figure 5 
in periods between months and one year), the change of 'the enabling envi-
ronment' in terms of policies, laws or even culture and traditions may span 
decades to a millenniums. It is thus worthwhile to analyse cultural, political, 
legal and institutional framework conditions in complex water resources man-
agement issues in the context of their spatial and temporal dimension to re-
veal potential changes during a projects life span. If they lay within spatial or 
timeframes that are beyond the projects conditions, they need to be acknowl-
edged and reflected as limiting factors for change. 
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Figure 5 Time and space scales for selected ecological and social processes (Mil-
lennium Ecosystem Assessment 2003: 116)  
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2.5 Water Governance 
Water in sufficient quality and quantity provides a fundamental basis for hu-
man and ecosystem well-being as well as human development. Water re-
sources management is an inherently political process that affects civil society 
by dealing with questions of allocation, regulation, administration, policy, poli-
tics et al. This requires including questions of (good) water governance into 
the perspective of water resources management. While the discussion of the 
concept of IWRM already reflected a paradigm shift from technocentric ap-
proaches of ‘infrastructure development and operation’ to a holistic manage-
ment approach, failures in implementing IWRM can be assigned to the fact 
that governance aspects had not been incorporated in enough detail: ‘There is 
an emerging consensus that this failure (of implementing IWRM) could be due 
to inadequate attention being paid to ensuring that appropriate governance 
systems are in place; and this appears to be due to very varied understandings 
as to what constitutes good governance.’ (Turton et al. 2007: 3, following 
WWC 2000).  
Governance is inherently different from government; definitions of govern-
ance may but do not have to relate to government. Governance is a complex 
process that incorporates all kinds of relationships within and beyond the 
state; besides governmental institutions it covers also relationships between 
science, civil society, the private sector, formal and informal organisations et 
al. In general, it ‘describes the relationships between people, the ways they in-
teract with each other in the context of their environment, and the systems of 
principles, rules and norms that are set up to guide these interactions’ (Turton 
et al. 2007: 7). ‘Good governance’ further implies that relationships and pro-
cesses are transparent and all parties are accountable for their behaviour. A 
more comprehensive definition thus would be: Governance is ‘the process of 
informed decision-making that enables trade-offs between competing users of 
a given resource so as to balance protection with beneficial use in such a way 
as to mitigate conflict, enhance equity, ensure sustainability and hold officials 
accountable.’ (Turton et al. 2007: 12). 
If governance focuses on water as central element of concern, it is considered 
as ‘water governance’. GWP defined water governance as ‘the range of politi-
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cal, social, economic and administrative systems that are in place to develop 
and manage water resources, and the delivery of water services, at different 
levels in society’ (Turton et al. (2007) following Rogers and Hall 2003: 7). How-
ever, a commonly accepted definition of ‘water governance’ still has to be de-
veloped. The prevailing way of local governance strongly depends on norms 
and values of the society in which it is applied. Thus experience in water gov-
ernance from democratic countries, as mostly found in the ‘developed world’, 
may not be transferred to ‘developing countries’, which rather imply (semi)-
authoritarian regimes to what can be considered ‘fledgling democracies’. 
When dealing with water governance issues in the context of water resources 
management, the prevailing norms and values of different stakeholders and 
the norms and values founding the legal system need to be revealed and con-
sidered in the local context (following Turton et al. 2007: 7о14). 
An interesting concept for reflecting upon water governance has been devel-
oped by Turton et al. (2007); it is considered as ‘The Trialogue Model of Gov-
ernance’ (Turton et al. ϮϬϬϳ͗ϭϮо24). It will be presented here in greater detail, 
as it contains elements, which considerably add to developing the boundary 
work perspective to water resources management and research in the devel-
oping world. The model bases (water) governance on interactions between 
three main clusters of actors – the cluster of government actors, society actors 
and science actors:  
FoůůŽǁŝŶŐdƵƌƚŽŶĞƚĂů͘;ϮϬϬϳ͗ϭϮо24), the governance cluster о reflecting the 
‘trias politicas’ of political science о consists of three elements: the legislative 
branch of the government, engaged in rule making; the executive branch of 
the government, applying these rules; and the judicial branch, adjudicating on 
these rules. Policy and politics are in an ideal situation based on the needs of 
society.  
The cluster of society actors embraces three sub-elements: civil society, in-
cluding all individuals or groups of people that have an interest in engaging in 
areas of concern, such as non-governmental organisations, community based 
organisations, private entities, industry et al.; the second sub-element is the 
economy, with own interests and formal and informal channels of communi-
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cation; the third element refers to the environment that encompasses society 
and economy.  
The cluster of science actors focuses on knowledge generation. It is classified 
according to three subcomponents: ‘basic research’ (also considered as Mode 
1 or Type A research) that focuses on analysing and understanding problems 
without the objective to develop solutions to solve them. Knowledge genera-
tion is strictly organised along academic disciplines; ‘applied research’ (also 
considered as Mode 2 or Type B research) focuses on solving real-life prob-
lems in a transdisciplinary manner; knowledge generation is contextualised 
and oriented at solving complex problems of societal concern (see also Chap-
ter 2.7); apart from scientists with different academic backgrounds, also lay-
persons are involved in knowledge generation; Type C research refers to spe-
cialist services and technology transfer; services imply feasibility studies, con-
sultancy reports, pilot projects etc. knowledge may be generated through a 
variety of actors from academia, private companies or civil society groups. 
Complementing this perspective, a fourth type of research can be added: ‘use 
inspired basic research’ (Clark 2007: 1737). This is a curiosity driven type of re-
search involving various disciplines and that draws upon basic as well as ap-
plied research. The field of ‘Sustainability Science’ fits into this category. Also 
research on Boundary Work is an example of this fourth type.  
These actor-clusters are all somehow related to each other, which can best be 
reflected in the form of a triangle (Figure 6).  
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Figure 6 The three main actor clusters (Turton et al. 2007: 18, revised from Hat-
tingh et al. 2005) 
Communication and relation between the three actor-clusters is referred to as 
trialogue. Successful governance depends on effective communication and 
cooperation within and between the three groups of actors from government, 
society and science. Cooperation occurs along interfaces between government 
and science, government and society and science and society (Figure 7). 
 
Figure 7 Governance as trialogue (Turton et al. 2007: 18) 
46 2 – Conceptual Research: Boundary Work and Water Resources 
 
The concept provides important insights that support developing the bounda-
ry work perspective according to the needs of water management in develop-
ing countries. It supports the structured reflection of boundaries in water re-
sources management according to the three links of cooperation. It further 
gives insights into ‘boundary settings’, thus, the framework conditions that 
shape a project and define limits and limitations to change. Here the concept 
provides also a basis for reflections upon different types of governance re-
gimes and the respective implications for cooperation between government, 
science and society (see Chapter 2.6). As water resources management prob-
lems are complex problems that require knowledge generation based on a 
functioning cooperation between these three actor-clusters, the prevailing 
governance type is crucial when reflecting upon limits for change in a local 
setting. 
2.6 Developing the Boundary Work Framework for Water 
Resources Management and Research 
The boundary work framework proposes a generic analytical cluster to assess 
and structure boundary work processes. Based on concepts, objects and set-
tings, as reflected in the light of leading approaches for natural resources 
management (IWRM, AM and EA) (see Chapter 2.4), as well as the require-
ment to merge aspects of water governance, the following chapter contains 
analytical reflections and conceptual proposals on how to further develop the 
framework according to the needs of water resources management and re-
search in the developing world. 
So far boundary work literature either focuses on the analysis and approach of 
policy-science interfaces or in general on the demarcation between ‘science 
and non-science’. It did not yet systematically incorporate aspects of govern-
ment-society relationships to reveal political framework conditions that con-
siderably influence the success of a development- or research project. As wa-
ter is a highly politicised resource, the development of sustainable solutions 
also needs to consider barriers and interfaces between government and socie-
ty. According to the reflections in Chapter 2.5 on water governance and Chap-
ter 2.2 on boundaries in water resources management, it is thus proposed to 
2 – Conceptual Research: Boundary Work and Water Resources 47 
 
develop the framework by discussing barriers and interfaces according to the 
actor-clusters of government, science and society: 
Barriers should be analysed on two levels: a) barriers within each actor-cluster 
and b) barriers between the three actor clusters. Barriers should further be 
classified according to their societal background: they can be institutional, 
cognitive, cultural or else.  
Revealing boundaries (and interfaces) between science and government that 
set framework conditions for science and between science and society that 
support knowledge generation beyond academic limitations helps to analyse 
preconditions for successful transdisciplinary research. An appropriate process 
mode for knowledge generation in water management should systematically 
consider these linkages. 
Analysing barriers (and interfaces) between government and society sup-
ports the understanding of political framework conditions that shape the pro-
ject and help to appropriately contextualise it. They define ways, how good 
governance can be designed and they influence the possible modes of 
knowledge generation. Revealing these barriers further helps to understand 
and consider limits to participatory approaches, as they may not be in line 
with local governance practice and enforcement can hamper successful pro-
ject implementation. Apart from following a dogmatic ‘blind-alley’ for partici-
pation at any means and without appropriate contextualisation, development 
and research organisations also need to reflect their legitimacy to involve into 
local governance practice. Analysing the government-society barriers provides 
a basis for these reflections.  
Considering requirements for transdisciplinary research and conditions that 
support or hamper project implementation in the context of complex water 
management problems thus asks for a balanced reflection of boundaries be-
tween government, science and society. The boundary work processes that 
follow this analysis should then support a balanced trialogue between these 
actor-groups. 
In the context of developing countries, this perspective further needs to in-
corporate a fourth actor cluster, constituted by international organisations 
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that actively get involved in and shape water resources management. There 
exist different boundaries between the three (local) clusters of government, 
civil – society and science as well as the actor cluster of international organisa-
tions. This embraces a variety of different types of organisations, active  
at different scales and in different ways, such as governmental organisations, 
universities or other research organisations, private companies, non-
governmental organisations or else. Boundaries exist between this cluster and 
local stakeholders, and also within the cluster, which can hamper effective in-
ternational development cooperation. Barriers need to be analysed individual-
ly for each international organisation and in a project-specific way. 
2.6.1 Boundary concepts and WRM 
In the boundary work framework, ‘boundary concepts’ refer to the require-
ment of a common understanding as well as a commonly used terminology to 
solve problems in an inter- and transdisciplinary way. Reflecting the idea on 
‘boundary concepts’ in the context of water resources management reveals 
two different types of required boundary concepts: a common understanding 
of principles that apply for sustainable water resources management as well 
as a common interpretation of the terminology used. Only if actors apply the 
same principles and associate the same meaning with the same words, com-
munication and joint problem solving can be possible. The scope of boundary 
concepts for water resources management should thus be twofold: 
Boundary concepts on principles: As described in detail in Chapter 2.4, there 
exist multiple attempts to define principles for sustainable water resources 
management. Though IWRM can be considered as leitmotiv for WRM, also 
this concept has many different notions. It can thus not be assumed that even 
the basic principles are commonly shared by the different stakeholders when 
discussing, what IWRM or ‘sustainable water resources management’ implies. 
Further, even the holistic understanding of IWRM as reflected through GWP 
has shortcomings in terms of relevant principles: this requires in the first place 
conceptual tuning on principles.  
A proposal for boundary concepts in terms of principles for WRM is made in 
the following:  
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- According to the holistic understanding of IWRM, water resources plan-
ning and management should be based on an integration of water, land 
and all related resources. Their development and management shall in-
tegrate all concerned actors and sectors – be it experts or laypersons – 
and shall be based on catchment boundaries rather than administrative 
borders (see Chapter 2.4.1). 
- AM adds the following principles: Uncertainty in understanding human-
ecosystem behaviour needs to be considered when developing sound 
management solutions. Acknowledging uncertainty and knowledge gaps 
requires merging management with research approaches and modes of 
‘structured learning’. These combined approaches need to be flexible 
enough to allow changing the course of action, if new knowledge is 
gained in the research process (see Chapter 2.4.2). 
- Sustainable management of natural resources implies balancing the 
needs for human development with ecosystem health о or the use of 
natural resources with the protection of natural resources, based upon 
principles of fairness and equity (see Chapter 2.4.3). 
- Following the EA, the overarching principle for management of water 
and other natural resources is the aim for human well-being. (see Chap-
ter 2.4.3) 
Boundary concepts on terminology: When tackling a local issue, common in-
terpretation of the core terminology needs to be assured. Which specific 
wording this implies depends on the prevailing problem; apart from ‘water 
control’ other examples for concepts are e.g. ‘value’ or ‘fairness and equity’ in 
the context of water pricing, ‘risk and vulnerability’ in the context of water 
supply, ‘efficiency’ in the context of water use, ‘sufficiency’ regarding water 
quantity etc. 
2.6.2 Boundary objects and WRM 
As described above, Mollinga’s classification differentiates between three 
types of boundary objects. Depending on their route of development, this co-
vers models as mediators (analytical route), frameworks, matrices, flowcharts 
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(assessment route) or participatory approaches (participatory route). Howev-
er, boundary objects in their general definition cover more than what is classi-
fied according to this framework. Boundary objects are all tools, devices and 
methods that ‘sit between two different social worlds, such as science and 
non-science, and they can be used by individuals within each for specific pur-
poses without losing their own identity’ (Guston 2001: 400, following Star and 
Griesemer 1989).  
Reflecting the type of boundary objects that are comprised in the selected 
three core approaches for natural resources management as well as discussed 
in literature on boundary work, a new classification system for boundary ob-
jects is proposed here. Boundary objects can be categorized in terms of organ-
isations, processes, tools and products: 
Organisations: Much of the literature on boundary work and boundary ob-
jects actually focuses on entire organisations that serve as bridge, mostly be-
tween science and policy or government (see e.g. Agrawala et al. 2001, Cash 
2001, Guston 2001, Huitema and Turnhout 2009, Keating 2001, Miller 2001, 
White et al. 2008). However, boundary organisations may also bridge between 
other social worlds, such as science and society or policy and society, which 
has so far not been systematically reflected in the context of boundary work. 
These organisations are then called ‘boundary organisations’. 
Most case studies retrospectively analyse how boundary organisations have 
evolved and what were supporting and hindering factors. Examples for 
boundary organisations are e.g. the Netherlands Environmental Assessment 
Agency, working on scientifically valid policy assessments and evaluations for 
policy and politics in environmental fields (Huitema and Turnhout 2009) or the 
United States’ American Health Effects Institute that is meant to bridge be-
tween air quality debates and health effect debates. Its origin stems from con-
flicts between the automobile industry and the United States’ Environmental 
Protection Agency on the technical feasibility of emission standards for auto-
mobiles as well as the scientific basis for the National Ambient Air Quality 
Standards (Keating 2001). While boundary organisations in these analyses 
mostly just link policy and science, it is of question, how the public or civil so-
ciety could stronger be involved. This is required when reflecting an approach 
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of a critical and public sociology of water resources management (see also 
Mollinga 2008c, 2008d). While some authors rather focus on the historical 
evolvement of boundary organisations, others focus on different types of 
boundaries, such as institutional, ideological or cultural boundaries and ana-
lyse how to reflect and approach them (see Paulsen and Hernes 2003). Here 
experience from the field of management science may also add to the bound-
ary work perspective. 
Apart from entire organisations, also groups and individuals can serve as 
boundary objects. There was no literature found analysing the role of groups 
or individuals in the context of boundary work, however, in practical experi-
ence many processes on bridging barriers between different actors are initiat-
ed by one or more individuals that are technically and culturally respected by 
the different sides. 
Processes: Boundary objects can also refer to entire processes of project plan-
ning, development, management and / or implementation, be it in (fully) par-
ticipatory manner or else. Processes can serve as mediators between the ac-
tors involved, reveal diverging interests, support mediation but may also in-
crease barriers, if not all actors of concern are included. Here the original clas-
sification of boundary objects in Mollinga’s framework fits: different processes 
(analytical, assessment, participatory) lead to different outputs or products – 
which themselves serve as boundary object. Adaptive Management or Trans-
disciplinary Research are boundary objects in terms of processes that support 
knowledge generation.  
Especially with regard to participatory processes an ample range of literature 
exists on experiences, methods and tools. As described previously, the appro-
priateness of process solutions has to be considered in the light of the political 
regime and governance practice of the specific country. 
Tools: Tools are devices that help to carry out a particular task. There exist an 
uncountable number of tools to approach water problems. Classification can 
be oriented along the structure of the GWP toolbox for IWRM (see Chapter 
2.4.1) and be linked to the boundary work framework: tools to support the 
development of an enabling environment can be used to supporting the 
‘stretching’ of external boundary settings; tools to create appropriate organi-
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sational frameworks can support the design of internal boundary settings or 
the structured development of boundary organisations; the tools proposed 
under ‘management instruments’ cover a broad range of aspects of assess-
ment, planning and management of water resources.  
Products: Institutions and / or individuals generate products to communicate 
about a problem or a situation. These products present knowledge and infor-
mation in words, figures or graphics, e.g. through models, indicators, pictures, 
articles, reports, flow-charts, diagrams etc. They may reflect and picture the 
current state, ongoing developments, perceptions of different stakeholders, 
framework conditions, management options or possible outcomes of man-
agement actions. These products help all parties to better understand an is-
sue; they support communication and facilitate the discussion. 
Conjunction of organisations, processes, tools and products: None of the 
above categories implies stand-alone boundary objects. They always are, have 
been or will be related to one or more of the above categories of boundary 
objects in the process of approaching a complex problem, i.e. every boundary 
organisation has a history – a process that brought (conflicting) parties to-
gether and ended up in the decision of setting up this organisation, agreeing 
on funding schemes, lines of responsibility etc. Often these processes were in-
itiated by individuals that started to bridge different social worlds. Communi-
cation was most probably facilitated through the development of products, in 
terms of presentations, reports, models etc. that served as basis for discussion 
and mediation. Products are developed through the application of tools.  
2.6.3 Boundary settings and WRM 
In the boundary work framework, ‘boundary settings’ are analysed in the con-
text of research projects: internal boundary settings refer to the set-up be-
tween the involved research groups, external settings refer to the outer 
framework conditions of the project. Water resources management problems 
require combined research and management approaches, thus it is required 
to convey the idea of boundary settings not only to research but also to de-
velopment projects.  
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While the shaping of internal boundary settings are of utmost importance for 
the effective implementation of development and research projects, the focus 
of this reflection lies on the analysis of external boundary settings in water re-
sources management. Internal boundary settings can still be influenced during 
project implementation, while the analysis of external boundary settings helps 
to reflect limitations for change at the early stage of project design, as these 
are considered as unchangeable in the given time. 
The necessity to think through political regime aspects when designing man-
agement and research projects has been discussed in detail in Chapter 2.5. In 
this context, the structuring of barriers according to the actor-clusters of gov-
ernment, society and science helps to identify, where limits and limitations to 
change may be encountered during the course of project implementation. 
Some reflections on the connection between regime aspects and their limita-
tions for effectively bridging the barriers between government, science and 
society in a development context have been made by Linda Godfrey (2007): 
The ‘strength of engagement’ between the three actor clusters is presented in 
three models, differentiating between an ‘undemocratic society’ (model 1), a 
‘young democracy’ (model 2) and a ‘maturing democracy’ (model 3).  
In an ‘undemocratic society’ the interrelationships between government and 
society as well as between government and science are usually weak. En-
gagement with the government shows little success and governance is strong-
ly ruled by the government only. In a ‘young democracy’, government and so-
ciety strongly interact as the new government needs to assure transparency 
and accountability to maintain acceptance and legitimacy. However, it is not-
ed that the connections between government and science as well as between 
science and society are not equally strong. The reasons for this can only be 
hypothesised and may vary between different countries. Depending on the 
role that science had played in the previous non-democratic regime, there 
may be no trust in the scientific community by society. To claim legitimacy, 
the government thus may not like to be associated with science. This is just 
one hypothesis of several that tries to give hints for the reason of the weak 
role of science in young democracies. However, in a ‘maturing democracy’ the 
interaction between government and society is getting weaker, while the ac-
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ceptance of scientific actors by government and society is increasing. This is 
just a brief overview on the influence of regime aspects to the quality of en-
gagement between different actor clusters.  
It terms of practical guidance for the analysis of external boundary settings in 
water resources management I propose to orient along the ‘framework for the 
assessment of the adaptiveness of management regimes in river basin man-
agement’ as developed by Raadgever et al. (2008). The criteria provided re-
quire the analysis of actor networks, legal frameworks, policy, information 
management and financing mechanisms (for details see Chapter 2.4.2 and An-
nex 4). To illustrate limits to change, the results can also be brought into con-
text with spatial and temporal scales of socio-ecological dynamics, as present-
ed in Figure 5. 
2.7 Making it Happen: Designing a Boundary Work Process 
Having discussed the boundary work framework in the context of water re-
sources management and research, a remaining question is: How can bounda-
ry work processes be designed from scratch, to support collaborative decision 
making in complex and contested water resources management problems in 
real-life cases? And further: How can ͚ŝŶƐƚƌƵŵĞŶƚĂů ǁŽƌŬ ĨŽƌ ĂĐƚŝŽŶ͛ о thus 
contextualised boƵŶĚĂƌǇ ŽďũĞĐƚƐ о be developed for a specific case? Here, 
perspectives and insights from transdisciplinary research can analytically add 
to the science of boundary work. Preconditions or principles for TR are given 
by Pohl and Hirsch Hadorn (2007: 20). They state that ‘[t]here is a need for TR 
when knowledge about a societally relevant problem field is uncertain, when 
the concrete nature of problems is disputed, and when there is a great deal at 
stake for those concerned by problems and involved in dealing with them.’ This 
holds true for almost all problems in water resources management (see also 
Mollinga 2010c). It can be assumed that this is encountered, if different stake-
holders are actively (and controversially) engaged in a certain issue. In the fol-
lowing the transdisciplinary research approach gets analysed and discussed in 
the light of Mollinga’s boundary work framework. 
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2.7.1 Learning from Transdisciplinary Research (TR) 
While the ample range of processes and tools provided by IWRM, AM and EA 
may overstrain the user, be it the policy maker, scientist, or representative of 
civil society, in their search for decision support in water resources manage-
ment, the research approach of Transdisciplinary Research may help to struc-
ture the management problem(s) to be addressed, define specific knowledge 
needs and support target oriented knowledge generation and problem solv-
ing. The Transdisciplinary Research approach provides operational guidance 
how to go over complex and contested natural resources management prob-
lems that require knowledge generation. As research model, it supports the 
better understanding of real-life problems in a structured manner and aims at 
developing practical solutions. Combining elements of IWRM, AM and EA 
through the methodology of transdisciplinary research acknowledges not only 
the complexity of the systems, but also supports problem and objective-
oriented knowledge generation to foster decision making under uncertainty.  
Approaching solutions for complex natural resources management problems 
requires inherently inter- and transdisciplinary research. Inter- and transdisci-
plinarity have been defined in multiple ways. In this study, interdisciplinarity is 
understood as ‘cooperation across different academic disciplines’, whereas 
transdisciplinarity implies ’incorporating knowledge from different actors, pro-
fessionals as well as lay persons, to develop practical solutions to real-world 
problems.’  
While interdisciplinarity tries to overcome barriers between academic disci-
plines, transdisciplinarity is inherently different. It addresses complex envi-
ronmental and societal ‘real-world’ problems, aims for practical solutions and 
is based on the understanding that these problems cannot be solved by sci-
ence alone. In addition to scientific knowledge it requires the integration of 
knowledge and perceptions of society. Natural resources management prob-
lems are furthermore not only ‘environmental or technical problems’ but also 
‘societal problems’, dealing with questions on resources allocation and thus 
touching questions of fairness and equity. Research towards sustainable water 
resources management о ĂƐĂŚŝŐŚůǇĐŽŶƚĞƐƚĞĚĂƌĞŶĂо requires an approach 
that integrates society in problem and target definition as well as in the sub-
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sequent transformation process and that supports mediation between con-
flicting stakeholders and interests. Transdisciplinary Research can be defined 
as research that (Lawrence and Després 2004, Mollinga 2008a, Pohl 2005):  
- Addresses problems characterised by complexity and heterogeneity;  
- Is action – oriented; 
- Tackles complexity in science and challenges knowledge fragmentation 
in disciplines; it sets aside the idealised context of science in order to 
produce practically relevant knowledge, transcending any academic dis-
ciplinary structure; 
- Addresses both science’s and society’s diverse perceptions of a prob-
lem; it accepts local contexts and uncertainty; it is context specific nego-
tiation of knowledge and requires close and continuous cooperation be-
tween experts and lay-persons during all phases of a research project; 
- Addresses possible improvements of the status quo through balancing 
the diverse interests and inputs of individual stakeholders and disci-
plines. 
Transdisciplinary Research can be regarded as an approach to study, promote 
and implement sustainable resources management and is oriented towards 
the common interest. Whereas IWRM, AM and EA provide major principles for 
WRM, the TR methodology may add operational guidance not to get lost in 
the ample range of proposed processes and tools from the three approaches 
when tackling a local WRM issue. It also provides support for the development 
of appropriate boundary objects as well as the reflection of boundary settings.  
2.7.2 Transdisciplinarity, boundary concepts, objects and settings 
Complex and contested situations of water resources management are mostly 
characterized by multiple (opposing) positions of a variety of stakeholders and 
societal, political or cognitive boundaries of various kinds between them. Fa-
cilitating collaborative decision-making and action requires a process that 
supports actively addressing and dissolving these boundaries. As explained 
above, the approach of Transdisciplinary Research as proposed by Pohl and 
Hirsch Hadorn (2007) may support the structured reduction of complexity and 
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the development of balanced and tailored solutions (see also Mollinga 2010c, 
who exemplary thinks the approach through in the context of a water pollu-
tion and health research project in India).  
TR has four underlying principles that shall support reduction of complexity 
(Pohl and Hirsch Hadorn, 2007: ϮϬо22):  
1. Reduce complexity by specifying the need for knowledge and identifying 
those involved 
2. Achieve effectiveness through contextualisation 
3. Achieve integration through open encounters 
4. Develop reflexivity through recursiveness 
Transdisciplinary Research is conducted in an inherently recursive procedure, 
i.e. it is based on an iterative process in which concepts and methods are re-
peatedly tested. This allows to test underlying principles, assumptions and ap-
proaches in ‘real-life-experiments’ and to adapt them, if it is found that they 
do not further reflect reality or are not anymore target oriented. So far these 
principles are also in line with the requirements of adaptive management, as 
described in Chapter 2.4.2. The Transdisciplinary Research process consists of 
three phases to be repeated over time (Pohl and Hirsch Hadorn 2007): 
Phase 1 о Problem identification and problem structuring: It aims at reducing 
complexity by identifying the relevant actors, the prevailing problem and the 
corresponding framework conditions. To structure the problem, the main 
question has to be divided into sub-questions. 
WŚĂƐĞϮоProblem analysis: The sub-questions will be handled and answered 
in a reflexive procedure.  
Phase 3 о Bringing results to fruition: is implemented during the course of the 
research process through continuous implementation of outcomes from 
Phase 2. Monitoring and evaluating the impacts of these activities allows for 
an interpretation, whether or not the research community is still on track to 
solve the prevailing problem.  
And three kinds of knowledge are necessary to design the process (Hirsch 
Hadorn et al. 2008): 1) Systems knowledge о knowledge about the genesis 
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and possible development of a problem and about interpretations of the prob-
lem in the life-world; 2) Target knowledge о knowledge to determine and ex-
plain the need for change, desired objectives or improved practices and 3) 
Transformation knowledge о knowledge about technical, social, legal, cultural 
and other possible means of acting to transform existing practices and intro-
duce desired ones.  
Pohl and Hirsch Hadorn (2007) suggest different tools to put the four princi-
ples into practice. In the following, I reflect these in the context of the bound-
ary work framework and complement them by insights, processes and tools 
from IWRM, AM and EA: 
Problem identification, structuring and analysis, in the light of boundary work 
thinking, does imply to assess diverging concepts and core settings of stake-
holders, as reasons or obstacles for collaboration. I refer to boundary concepts 
in terms of principles and terminology. Boundary settings are considered the 
internal and external framework conditions that shape the project and the 
problem. Revealing underlying principles of core actors and identifying the 
wording that requires a harmonised interpretation in the context of the specif-
ic boundary settings is directly linked to the first phases of development- and 
research projects. As suggested in TR, this covers problem identification and 
problem structuring as well as problem analysis.  
Complexity shall be reduced by identifying the relevant actors, the core prob-
lem and knowledge needs as reflected by principle 1 (‘reduce complexity by 
specifying knowledge needs and the actors involved’). By working on the de-
velopment of boundary concepts for the local problem, the core problem will 
be concretised. To allow implementation of principle 2 (achieve effectiveness 
through contextualisation) the corresponding framework conditions, thus the 
boundary settings, need to be analysed. The knowledge needs for this first 
step cover generation of system knowledge as well as target knowledge. 
Three tools suggested by TR can be used to support this first step (Table 2): 
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Table 2 Tool 1 о Identifying the actors involved with regard to transdisciplinary 
research requirements (Pohl and Hirsch Hadorn 2007: 30) 
Actors involved 
 
Requirements for TR 
  Actor A 
  Actor B 
  Actor…
 
  Discipline A 
  Discipline B 
  Discipline…
 
Complexity of problems       
Diversity of perceptions       
Abstract and case-specific knowledge       
Knowledge and practices that pro-
mote what is perceived to be the 
common good 
      
As TR deals with problems that require knowledge generation, there will al-
ways be a ‘research question’. This may be a new thought for the design of 
development projects that hardly merge implementation with research ap-
proaches. There may be a specific reluctance to acknowledge knowledge 
needs and uncertainty in the context of development projects that о depend-
ing on the philosophy of the funding agency – may be obliged to guarantee 
achieving pre-defined results and impacts. Three guiding questions are given 
by Pohl and Hirsch Hadorn (2007: 40) to reveal assumptions that guide the re-
search:  
1. To what understanding of the genesis and possible development of a prob-
lem and life-world interpretations of it does the research question refer? 
2. To what kind of need for change, desired goals and better practices does the 
research question refer? 
3. To what technical, social, cultural and other possible means of acting does 
the research question refer? 
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Table 3 Tool 2 о Positioning the need for knowledge with regard to the three 
forms of knowledge (Pohl and Hirsch Hadorn 2007: 40) 
 Research Questions Particular challenge Questions to 
help with 
positioning 
Sy
st
em
s  
kn
ow
le
dg
e 
Questions about the gen-
esis and possible devel-
opment of a problem and 
about life-world interpre-
tations of a problem 
Reflecting on and deal-
ing with uncertainties 
with the help of real-
world experiments 
2, 3 
Ta
rg
et
 k
no
w
le
dg
e Questions related to de-
termining and explaining 
the need for change, de-
sired goals and better 
practices 
Clarifying and prioritis-
ing diverse perceptions 
of targets and values, 
taking into account the 
common good as a reg-
ulatory principle 
1, 3 
Tr
an
sf
or
m
at
io
n 
Kn
ow
le
dg
e 
Questions about technical, 
social, cultural, legal and 
other possible means of 
acting to transform exist-
ing practices and intro-
duce desired ones 
Learning how to make 
existing technologies, 
regulations, and prac-
tices and power rela-
tions more flexible 
1, 2 
Tool 2 (Table 3) is originally meant to classify the type of TR according to the 
focus of knowledge needs. In the context of the boundary work framework – 
and aiming at developing instrumental work for action, thus boundary objects – 
I aim for developing transformation knowledge. However, to be able to devel-
op tailor made boundary objects that support the transformation, first sys-
tems and target knowledge needs to be generated to ‘achieve effectiveness 
through contextualisation’. 
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Table 4 Tool 4 о Embedding transdisciplinary research in the life-world (Pohl 
and Hirsch Hadorn 2007: 65) 
Questions about the impact model 
Area of impact 
Private 
sector 
Civil so-
ciety 
Public 
agencies 
What impact is intended?    
What existing needs, interest, technolo-
gies, regulations, practices and power re-
lations need to be taken into account? 
   
What causal relationships are initially as-
sumed? 
   
In what form and at what point in time 
can results be introduced in a way tai-
lored for the target group? 
   
What are likely unintended impacts, and 
what ‘probes’ may reveal them? 
   
Tool 4 (Table 4) aims at embedding TR in the life-world. I suggest adding the 
following guiding questions: What is the concrete resources management 
problem to be addressed and how is it interpreted (‘problem mapping’)? Who 
are the main actors involved (‘actor mapping’)? What are the relationships, 
roles, responsibilities and power dynamics alike (‘network mapping’)? What 
are their perceptions and interests (‘perception mapping’)? What knowledge 
needs to be generated to approach the problem (‘abstract and case-specific 
knowledge identification’)? What generates the problem (‘perception map-
ping’)? What are the external and internal boundary settings (technical, social, 
legal, cultural, political)? Which modes of cooperation between different ac-
tors, thus boundary work processes, already exist? Which specific boundaries 
hamper problem solving? 
Some further guiding questions to reveal target knowledge may be: What 
should be changed about the problem? Why should this be changed? What 
are the desired objectives? 
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An ample range of specific tools for these type of qualitative analyses is pro-
vided through the academic fields of social and political science and compiled 
at td-net
16
 as well as complemented through IWRM, AM and EA. However, to 
be of effective use, the tools for analysis in specific local cases need to be se-
lected and compiled according to a) the capacities and experiences of the staff 
involved in the project and b) the culture of the local people and their hierar-
chical and educational level. While e.g. ‘actor mapping’ and ‘network map-
ping‘ are activities to identify the actors and their relationships, there are 
many different ways how to do this in the local context. In some cultures 
‘drawing and picturing exercises’ in group work give a good insight about ac-
tors and relationships, however these exercises may be totally inappropriate 
in other cultures or at higher hierarchical levels that ‘do not want to fool 
around by playing games’ and prefer to give their perspectives and percep-
tions through one-by-one expert interviews. The above reflections are meant 
to provide general guidance, but the specific tools of use in the specific con-
text need to be identified based on the culture, educational and hierarchical 
level of the interviewees. 
‘Bringing results to fruition’ requires instrumental work for action, thus the 
development and use of tailored boundary objects. The development of 
boundary objects is closely linked to what in TR is considered as ‘transfor-
mation knowledge’. Suitability of boundary objects needs to be considered in 
light of principle 2 (‘achieve effectiveness through contextualisation’) and prin-
ciple 3 (‘achieve integration through open encounters’). Two tools suggested 
by TR (Tool 5 and Tool 3) can be assigned to be of use for this task (Table 5 and 
6): 
                                                     
16
  <www.transdisciplinarity.ch>, viewed 28 May 2015. 
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Table 5 Tool 5 о Embedding transdisciplinary research in the scientific environ-
ment (Pohl and Hirsch Hadorn 2007: 67) 
Strategic elements 
Project phase 
Problem iden-
tification and 
structuring 
Problem 
analysis 
Bringing 
results to 
fruition 
Goals (scientific/science policy)    
Contents (State of the art in rele-
vant disciplines/state of the art in 
transdisciplinary research/future 
research areas/need for institution-
al action) 
   
Addresses (disciplines/transdiscipli-
nary groups/science policy actors) 
   
Forms (publications/organisations 
of conferences/initiation of re-
search programmes/development 
of networks/writing of official 
statements) 
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Table 6 Tool 3 о Forms of collaboration and modes of integration (Pohl and 
Hirsch Hadorn 2007: 59) 
Modes of integra-
tion 
Forms of collaboration 
Common group 
learning 
(search for 
something new) 
Negotiation 
among experts 
(give and take) 
Integration by 
a leader 
(give or take) 
Boundary object    
Glossary    
Everyday language    
Models    
Mutual adaptation 
of concepts 
   
Transfer of con-
cepts 
   
Bridge concepts    
This distinguishes different forms of collaboration (common group learning, 
negotiation among experts and integration by leader), which supports the 
identification of suitable boundary objects according to the encountered form 
of collaboration in the specific context. However, the proposed ‘modes of in-
tegration’ cover a colourful mix of different ideas that could all be interpreted 
as boundary objects. It is proposed to structure the ‘modes of integration’ ac-
cording to organisations, processes, tools and products, as discussed in Chap-
ter 2.6. The identification of appropriate boundary objects needs to develop in 
a joint approach with the involved stakeholders. It is about prioritisation of 
possibilities that require different resources in terms of expertise and money. 
Some guiding questions to reveal transformation knowledge and define suita-
ble boundary objects could be: Which devices and instruments are suitable to 
facilitate the desired transformation process? Which boundary objects are re-
quired and suitable to facilitate maximum change in a given time frame and 
with limited financial resources? 
Principle 4 (‘develop reflexivity through recursiveness’) characterizes an ideal 
for the process of TR (and thus boundary object itself) and also a precondition 
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for adaptive management. It means the TR should be understood as iterative 
process in which in a structured learning cycle questions are asked and an-
swered in a repeating procedure. There is no guidance given how to do this in 
practical terms. Of course, ‘recursiveness’ cannot be endlessly repeated and 
repetition will be limited by ‘real-life’ constraints in terms of budget and time. 
To apply this principle in boundary work processes will require further reflec-
tions.  
2.7.3 Designing boundary work processes for real-life cases 
Merging the steps of TR with proposed steps from AM and EA, I propose that a 
process to be followed when actively designing and approaching boundary 
work in real-life cases could be: 
1. Identify core stakeholders and set-up a stakeholder team (ideally this 
comprises political decision makers, representatives from civil society 
and researchers); in a developmental context, this can further include 
representatives from international organisations; 
2. Jointly identify, structure and analyse the problem(s) to be addressed 
in line with different stakeholder perceptions; this includes the basic 
identification of concepts and settings that hamper collaboration; 
3. Define problem boundaries, objectives and intended impacts; Identify 
key uncertainties to achieve the impacts; 
4. Develop shared boundary concepts and acknowledge boundary set-
tings: develop a conceptual model that reflects a shared perception of 
the problem(s), the system in question within the identified boundaries 
including ecosystem goods and services and their importance for hu-
man well-being. Incorporate the reflection of key uncertainties. Specify 
a common perception of the ‘external boundary settings’ and how they 
may limit change or risk successful implementation; 
5. Develop hypotheses about the impacts of different management ac-
tions in a) the light of different key uncertainties and b) their influence 
on ecosystem goods and services; choose ecosystem indicators; 
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6. Identify knowledge needs; design boundary objects suitable to gener-
ate and communicate developed knowledge. Boundary objects could 
also be ‘management experiments/interventions’ to test the hypothe-
ses, as proposed in the adaptive management approach; 
7. Implement the research and management interventions and develop a 
monitoring plan to measure the short- to medium- to long-term im-
pact(s) of management interventions; 
8. Evaluate the impacts in terms of management goals and hypotheses – 
if impacts can be noted within the project’s life span; 
9. Review results; 
10. Reassess and adjust the problem definition, problem structuring and 
problem analysis, problem boundaries, objectives and intended im-
pacts, the underlying conceptual model, the suitability of chosen 
boundary objects, planned interventions, and the monitoring plan. 
2.8 Conclusions and Outlook 
This chapter has presented an analysis of types of boundaries that character-
ise and challenge collaborative water resources management. Boundaries of 
importance are boundaries of scale, as well as boundaries between and within 
the four clusters of government, society (non-state or non-scientific actors)
17
, 
science and international (donor) organisations. With the introduction into the 
scientific field of boundary work, and i.e. in the boundary work framework 
(concepts- objects- settings-framework) as developed by Mollinga (2008a, 
2008b, 2010a), it has been shown that this framework can help to understand 
and approach these boundaries. Three leading approaches in water and natu-
ral resources management (i.e. Integrated Water Resources Management 
(GWP 2000), Adaptive Management (Medema and Jeffrey, 2005, Medema et 
al. 2008, Pahl-Wostl et al. 2007) and the Ecosystem Approach (United Nations 
                                                     
17
  While society in a general interpretation actually includes science and government, it is 
here used in a simplified understanding, referring to ‘non-state’ and ‘non-scientific’ ac-
tors. 
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1992) were analysed through the view of the framework, as basis to adapt the 
framework to the needs of water resources management. Further, the neces-
sity to merge a water governance perspective into reflections on water re-
sources management and boundary work was discussed. Based on the pre-
sented analyses, it was proposed to adapt the framework as follows: So far, 
the science of boundary work either focuses on the analysis and approach of 
science-science or science-policy interfaces or in general on the demarcation 
between ‘science and non-science’. It was found, that for analysing water re-
sources management challenges, this perspective needs to be broadened: 
boundaries that hamper collaborative water resources management generally 
exist between government, science and civil society. Effective collaboration 
requires a ‘trialogue’ between these stakeholder clusters. In the developing 
world, a fourth cluster and related boundaries requires attention: this relates 
to international organisations at various levels that shape the local discourse 
and situation. Barriers that hamper collaborative decision-making and action 
should be analysed on two levels: a) barriers between the four stakeholder 
clusters and b) barriers within each stakeholder-cluster. 
Based on the analysis of the three approaches of Integrated Water Resources 
Management, Adaptive Management, and the Ecosystem Approach, a pro-
posal was made on how to adapt the framework to the specific needs of water 
resources management and research. Thus, boundary concepts need to be 
analysed and shaped at two levels: boundary concepts on terminology and 
boundary concepts on principles. Merging the principles provided by the 
three leading approaches in natural resources management, the general pro-
posal for a shared boundary concept in terms of principles for water resources 
management can be summarised as follows: Water resources planning and 
management should be based on an integration of water, land and all related 
resources. Their development and management shall integrate all concerned 
actors, stakeholders and sectors – be it experts or laypersons – and shall be 
based on catchment boundaries rather than administrative borders. It is im-
portant to acknowledge and consider uncertainties in understanding human-
ecosystem behaviour. Acknowledging uncertainty and knowledge gaps re-
quires merging management with research approaches and modes of ‘struc-
tured learning’. These combined approaches need to be flexible enough to al-
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low changing the course of action, if new knowledge is gained in the research 
process. Sustainable management of natural resources implies balancing the 
needs for human development with ecosystem health о or the use of natural 
resources with the protection of natural resources, based upon principles of 
fairness and equity, whereas the overarching principle for management of wa-
ter and other natural resources is the aim for human well-being.  
The notion of boundary objects is adapted by proposing to categorize them in 
terms of organisations, processes, tools and products. Mollinga’s notion of 
boundary settings is kept, by dividing them into ‘external’ and ‘internal’ 
boundary settings. Whereas internal settings are considered to partially be al-
lowed to be changed, the external settings are rather considered as ‘given’. 
Being aware of and acknowledging external settings, supports to identify lim-
its and limitations for transformative change. In this context it is recommend-
ed to think through political regime aspects when designing management and 
research projects, as the type of political regime to some extent defines and 
confines how boundaries are constituted and can be dissolved.  
This conceptual research was completed by an analysis of Transdisciplinary 
Research approaches (Lawrence and Després 2004, Mollinga 2008a, Pohl 
2005, Pohl and Hirsch Hadorn 2007) through a boundary work perspective. 
Transdisciplinary Research supports to go over complex and contested ‘real-
life’ problems in a structured manner and aims for the development of practi-
cal solutions. Based on the latter reflections, an interactive procedure to de-
sign and approach boundary work in water resources management and re-
search is proposed. 
Further research is now required to apply and reflect upon the suitability of 
the developed framework as well as the procedure to approach boundary 
work in ‘real-life-problems’. It is recommended to do so through intensive 
case study research in different contexts. The common guiding questions 
could be:  
- Is the framework in its current form helpful to reflect and communicate 
about barriers for collaborative water resources management and re-
search in the developing world? How can it be improved?  
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- How can it be used to develop 'instrumental work for action’, means 
boundary objects, to approach ‘real-life problems’ in the local context? 
Case studies are conducted in many different scientific disciplines, such as en-
vironmental science, civil engineering, anthropology, management studies, 
psychology, medicine to list only a few. They are designed in multiple ways 
with different focuses, methods and perceptions. The only common under-
standing is that they are ‘an empirical inquiry that investigates a contempo-
rary problem within its real-life context. Understanding the problem and its so-
lution requires integrating a myriad of mutually dependant variables or pieces 
of evidence that are likely to be gathered at least partially by personal obser-
vation.’ (Scholz and Tietje 2002: 9). Scholz and Tietje classify various types of 
case studies, depending on their design (holistic or embedded; single case or 
multiple cases), the motivation (intrinsic or instrumental), the epistemological 
status (exploratory, descriptive or explanatory), the purpose (research, teach-
ing or action / application), the data used (quantitative or qualitative), the 
format (highly structured, short vignettes, unstructured or groundbreaking) 
and the synthesis (informal, empathic, intuitive, formative or method driven).  
In line with this classification and based on the results of this study it is rec-
ommend that the case studies required in future research for applying and 
developing the framework and / or the interactive procedure should fall under 
the following categories: 
Exploratory / experimental / interactive: Case and methodology are not spec-
ified in advance but are evolving during research in order to support the de-
velopment of framework and procedure. The level of experimentation and / 
or interaction depends on scale and resources of the research. 
Embedded: The case covers several units or objects of analysis, as required in 
complex and contested problems. Usually this implies incorporating qualita-
tive as well as quantitative data, but it can also – as done in this study by 
working with grounded theory – purely cover qualitative research. 
Single (intensive case study research): In order to scrutinize and develop the 
framework and / or the interactive methodology, intensive case study re-
search of single cases is appropriate. Analyses at this stage should not focus 
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on multiple cases or comparative studies. Single cases о intensively studied о 
can reveal in greater detail the strengths and weaknesses of the proposed 
framework and / or approach. 
Intrinsic / Instrumental: The situation shall be studied due to intrinsic motiva-
tion of the researcher in a specific case and shall further serve as medium to 
reflect upon usefulness and suitability of the boundary work framework and / 
or the proposed approach in their current state.  
Unstructured or groundbreaking cases: Due to the difficult framework condi-
tions as often encountered in developing countries, such as a fragmented wa-
ter sector, unclear roles and responsibilities of often competing organisations, 
lack of data, high fluctuation of staff, and others, case studies in the develop-
ing world can often be considered as either unstructured or groundbreaking. 
‘Unstructured’ means that problems are not well ordered or defined and in-
formation is not available in a written or condensed manner. The problem is 
mostly contested and no ‘best solution’ is obvious. ‘Groundbreaking’ implies 
that little to nothing is known about the current situation and the boundary 
settings and no structured research has been done on this issue so far. 
In line with the above categories, the following case study (Chapter 3) can be 
considered as exploratory, to a very limited extent interactive, purely based 
on qualitative methods, single / intensive, intrinsic as well as instrumental and 
unstructured as well as groundbreaking. By its design, the case study does not 
feature intensive action-research components or experiments, to test and ap-
ply the procedure as outlined in Chapter 2.7. However, the findings of the in–
depth analysis of the local situation through a boundary work perspective also 
allows some insights into the appropriateness of the proposed approach, as 
well as recommendations for its further development. 
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Box 4 Sub-questions II: The case study – applying the framework 
3.1 Introduction and Outline 
South African water resource management is characterised by multiple stake-
holders, diverse views, high political stakes in this mostly semiarid country, 
and mostly low decision agreement across the variety of actors. This is com-
plemented through internationally advanced and sustainability oriented water 
policy and legislation that requires all stakeholders, as well as the public, to 
work on an integrated water resources management approach, based on par-
ticipatory decision making. Implementing this ambitious goal in real-life still 
remains a major challenge (Schreiner and Hassan 2011, Schreiner 2013). The 
following research aims at analysing reasons and obstacles for collaborative 
water resources management through an empirical case study at the Garden 
Route region, South Africa.  
Sub-questions II: The case study – applying the framework 
How do modes of collaboration in local water resources management – 
hence processes of boundary work – function in selected river catch-
ments (Swartvlei and Knysna Catchments) at the Garden Route region, 
South Africa? What hampers or supports collaborative decision making 
and action, in terms of boundary concepts, objects and settings? 
How does the current real-life management approach as encountered 
at the study site play into striving for equity and sustainability – two 
core principles of South African Water Resources Management? 
How could collaboration be improved, towards a more equitable and 
sustainable approach of water resources management? 
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The focus of this work is on understanding conceptual and structural barriers 
for collaboration of stakeholders in selected river catchments around the 
towns of Sedgefield and Knysna in the Eden District, Province of the Western 
Cape (WC), that are both locally recognized for facing and having faced diverse 
water challenges. The land use at the study site reflects a scattered mosaic of 
conservation areas, agriculture, forestry, relatively high class tourism (includ-
ing golf courses and lifestyle farms) but also towns and townships that all im-
ply different forms of water use. Over-usage of water resources as well as wa-
ter pollution are defined as considerable problems while multiple actors from 
policy, science, the private sector and civil society show diverse interests in 
the use and management of the local water resources. The area has repeated-
ly suffered from floods, as well as a drought that lasted from 2009 – 2011, 
both still impacting on the ecological and socio-economic situation at the re-
search site. Water resources management has yet hardly been coordinated 
among stakeholders, the water management approach remains fragmented 
and formal organisational models for joint and integrated water resources 
management, as required by South African water policy and legislation, were 
not yet in place. Especially this factual lack of an integrated water manage-
ment approach was noted as major challenge for sustainable water resources 
management by various actors, as derived from the interviews. 
The need for improved multi-agency cooperation has been clearly stipulated 
in the context of recent analysis on the precarious situation of South Africa’s 
water resources (Roux et al. 2011). Conclusions specifically refer to the poten-
tial contribution of ‘bridging agents to facilitate trust and relationship building 
and flows of knowledge across agency boundaries, including across science-
implementation functions. (…). This promising but relatively new concept re-
quires further exploration, for example to better understand the roles and re-
sponsibilities of bridging agents, factors influencing their legitimacy, their 
funding models, and how external or internal bridging agents compare.’ (Roux 
et al. 2011: n.p.). This clearly confirms the demand for local research in the 
scientific field of boundary work. The case study is outlined as follows: 
Chapter 3.2 provides information on the ecological and socio-economic back-
ground at the study site, as basis for contextualising concepts, objects and set-
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tings. Chapter 3.3 outlines in detail the generic qualitative research methodol-
ogy. Empirical research results are discussed in Chapters 3.4 – 3.7. Despite the 
high South African standards for integrated water resources management as 
required by national legislation and policy (the South African National Water 
Act, the Water Services Act as well as the National Water Resources Strategy) 
(outlined in Chapter 3.4.1), it was found that the local situation was character-
ized by three phenomena: fragmentation, exclusion and different dynamics of 
collaboration under stress. Societal and organisational fragmentation as char-
acteristic feature of local WRM is in detail discussed in Chapter 3.5. It was fur-
ther discovered, that the majority of poor, the so-called ‘previously disadvan-
taged communities’ were almost systematically excluded from water related 
decision-making. Chapter 3.6 thus discusses and reveals structural modes of 
exclusion of the poor in local water resources management, as well as the 
practices that lead to a production or reproduction of societal boundaries in 
the local context. Apart from water resources management under these ‘nor-
mal’ management circumstances, it was found that collaboration showed in-
herently different dynamics under emergency and water-stress, as encoun-
tered during the drought that lasted from 2009о2011. Stress based water re-
lated decision-making and collaboration are analysed in detail in Chapter 3.7. 
The concluding chapter (Chapter 3.8) summarises how the real-life situation, 
as discovered, works towards or against ‘equity’ and ‘sustainability’, two core 
principles of South African water policy and legislation, and outlines further 
research needs.
18
 
3.2 Case Study Context 
Water management problems play out in different spatial units (geographical, 
hydrological and administrative), mostly stretch over the multiple spheres of 
local, provincial and national government and change over time. They further 
cover religious, cultural, social (for example gender or racial based), political, 
financial, environmental, technical, legal as well as historical aspects. All these 
                                                     
18
  The core principles for South African Water resources management are equity, sustaina-
bility and also efficiency. This study is mainly focusing on the principles of ‘equity’ and 
‘sustainability’, but reflecting challenges for efficiency, where applicable.  
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elements can constitute reasons, but also hindering factors for collaborative 
water resources management. Analysing modes of collaboration does not al-
low confining the research area by spatial boundaries. However, acknowledg-
ing the limitations of spatial classification for this type of research, a rough ge-
ographical orientation shall be given in the following section.  
 
Figure 8 Location of the study site (marked by the author) and land cover (West-
ern Cape Government 2014, Vromans et al. 2010a: 8) 
The research addresses challenges for collaborative water resources manage-
ment around the towns of Sedgefield and Knysna (Figure 8), which both fall 
under the local Municipality of Knysna, Eden District in the Province of the 
Western Cape, South Africa. The total population of Knysna Municipality was 
estimated to be approximately sixty nine thousand in 2011, with an average 
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growth rate of 2.77 % between 2001 and 2011 (Knysna Municipality 2013: 36). 
The research area is with approximately 40 km * 30 km relatively small, which 
was required to reduce systems’ complexity to be able to really delve in detail 
into the real-life challenges of collaborative water management on the 
ground. The site includes most of the quaternary river catchments named 
K40AоK40E as well as K50 A and B, which covers the rivers draining into the 
Sedgefield and the Knysna estuaries. The site stretches from about 1400 me-
ters above sea level from the Outeniqua Mountains in the North, over approx-
imately 30 km to the Indian Ocean in the South. The free-flowing nature of the 
rivers, thus the absence of in-stream dams, as well as the additional lack of 
off-channel water storage facilities constitute a challenge for town water sup-
ply, which is dependent on the rivers ‘as they flow’. The estuaries are distinct 
in their ecological nature: the Sedgefield estuary is a temporarily closed estu-
ary and prone to a flooding problematic, as people have settled in the flood 
plain. The Knysna estuary is permanently open with tidal influence and the 
ecologically driven discourse on water problems rather spins around pollution 
challenges.  
The average annual rainfall is between 700 and 1200 mm, and the climate is 
mild (Eden District Municipality 2013: 52). The region was historically not con-
sidered to be at risk for droughts. However, huge in-migration over the last 
years paired with the shortfall of adapting water management to the increas-
ing needs of a growing population has made the region prone to water scarci-
ty now. This situation is further intensified based on noted challenges in oper-
ation and maintenance (O&M) of the existing town water supply systems, 
which at times reduces water availability due to technical failures (for example 
broken pumps) and high estimated water losses in storage and reticulation 
systems. Climate change is expected to further affect the region in different 
ways: global warming and sea-level rise are expected to endanger the coast-
line and settlements, and the area will further be more prone to erratic climat-
ic events, which includes high rainfall as well as periods of drought (Eden Dis-
trict Municipality 2013: 54). 
The area covers a scattered mosaic of different forms of landuse and econom-
ic activities (Vromans et al. 2010b): the steep mountainous areas are charac-
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terised by a mixture of commercial forestry and numerous separated conser-
vation areas that form part of the Garden Route National Park. The plateau 
below is mainly used for farming activities, which covers dairy farming, but al-
so fruit and vegetable production. Historically, the primary economic driver in 
the region was agriculture, with timber production, but the sector is declining 
for various reasons. Among others, land became highly expensive, which 
makes it almost not viable for commercial farming. This has resulted in subdi-
vision of farms into smaller portions, evolving ‘lifestyle or hobby farms’ and 
the lack of ‘emerging farmers’ from previously disadvantaged communities. 
This explains why despite the farming sector being of crucial importance when 
analysing water resources management challenges in other South African re-
gions, the agricultural sector was of less importance for this particular study. 
Knysnas' economy is meanwhile strongly based around tourism, which in-
cludes high class tourism and sports facilities, such as golf courses and related 
water needs. During high season in December and January the population fig-
ures double to triple, which tremendously challenges the municipal town wa-
ter supply during this dry time of the year.  
The research site is characterized by a high cultural diversity, with three of the 
eleven national languages being dominant, namely Afrikaans, Xhosa and Eng-
lish. Data quality, especially with regard to demographic and economic data, is 
regarded as questionable (Knysna Municipality 2013: 125), nevertheless, un-
der acknowledgment of the noted limitations, available figures will be pre-
sented in this study: approximately 41 %, thus the largest population group, 
are part of the ‘Coloured’ population, 36 % are estimated to be ‘black African’, 
21 % are ‘White’, and 2 % ‘Asian or other’
19
 (Statistics South Africa 2011). The 
                                                     
19
  The conventional South African classification of population groups according to their skin 
colour or race, into black African, Coloured, White, Indian/Asian and others is (still) a 
dominating feature of local statistics, concepts, language and discourse. These popula-
tion groups are locally clearly distinguished, and the respective categorization reflects a 
‘normal’, societally accepted and shared categorisation. In connection to the local cul-
ture, this terminology is applied in this study, despite this terminology not being per-
ceived as impartial by the researcher. In its ‘normal’ use and application it is considered 
by the researcher as supporting and manifesting a practice of fragmentation and segre-
gation. 
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research area is further marked by an extreme income inequality of the popu-
lation. Income inequality in South Africa, with a Gini coefficient between 0,65 
and 0,69 is among the highest worldwide and is considered to be a key chal-
lenge for development (Statistics South Africa 2014: 13, 36).
20
 Data availability 
on the Gini-coefficient at local level is very scarce, and the range of available 
figures varied between 0,56 (Knysna Municipality 2013: 36) to over 0,70 
(Dewar 2010: 12). In any way it is very high. The extreme inequalities at the 
research site are visible through poverty and unemployment in the townships 
and rural areas next to high-class tourism (golf courses and holiday resorts), 
which is imposing huge challenges for societal development and security. Pov-
erty and unemployment are defined as reasons for increasing crime levels in 
Knysna (Knysna Municipality 2012a: 19о20). 
3.3 Empirical Methodology 
This chapter explains in detail the qualitative research methodology that has 
been applied to derive empirical as well as conceptual insights. The research is 
purely based on a set of qualitative methods. As the methodological approach 
evolved during field research in adaptation to the local circumstances and in 
an iterative process of data collection and analysis, the following chapter also 
includes personal methodological reflections, thus parts are formulated in 
‘first person’.  
The research process started with the assessment of water conflicts and con-
troversies that had occurred in the research area during the last fifteen years. 
This was the period defined by the actors, in which water issues started to be-
come of importance and presence in local awareness. Based on the identified 
main water management challenges, a detailed assessment of stakeholders 
involved in the conflicts or people affected by the issues was conducted and 
                                                     
20
  The Gini coefficient is a commonly used index, reflecting the income distribution, or in-
come (in-)equality within a nation. It can range between zero and one: A Gini coefficient 
of zero reflects perfect income equality, with all citizens earning having the same in-
come; a Gini coefficient of one expresses highest possible inequality, thus one or few 
people receiving all the nation’s income, and the rest of the population having no in-
come. 
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entry routes to these groups developed. This was followed by an analysis of 
stakeholders’ perspectives, concepts, perceptions of the problem, motivation 
to change something about it and their role in the processes of problem solv-
ing (revealing boundary concepts of stakeholders). In line with concepts and 
methods from transdisciplinary research (Hirsch Hadorn et al. 2008, Max-Neef 
2005, Pohl and Hirsch Hadorn 2007), the stakeholders assessed represented 
all societal spheres (policy, science as well as civil society) and explicitly cov-
ered the perspectives of experts as well as laypersons. The analysis of actual 
decision-making processes revealed insights about existence and functionality 
of local boundary objects. Boundary settings were discovered through as-
sessing dynamics of decision-making processes, following the questions of key 
enabling or limiting factors for collaboration around selected water manage-
ment challenges.  
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Box 5 Research process and guiding questions  
3.3.1 Data collection and documentation 
Data assessment and analysis are based on a set of methods from qualitative 
research. This covered the conduction of in-depth interviews, focus group dis-
Research process and guiding questions for the empirical assessment (In-
terviews, group discussions, observations and collection of secondary data):  
- Starting point: assessing conflicts / issues / controversies /challenges 
around water management and sustainable development in the re-
search area that had occurred during the last fifteen years: Which 
specific WRM conflicts and challenges for sustainable development 
characterise the area? 
- Detailed assessment of stakeholders involved in the conflicts or 
people affected by the issues and identification of entry routes: Who 
are the interested and / or affected parties (I&AP) for each conflict or 
challenge? How can they be accessed? Are they organised, if so how 
/ by whom? If they are not formally organised, how can they be ac-
cessed? 
- Analysis of stakeholder perspectives: What are the stakeholders’ 
concepts and perceptions of the problem, motivation to change 
something, and role? What is the public discourse around the prob-
lem? Where and how does this show (e.g. public media, events, court 
cases)? – reveals boundary concepts 
- Decision-making or deliberation process: By whom and how are / 
were problems approached and resolved (if so)? Who is included / 
excluded in the process and why? What were dynamics of these pro-
cesses? о reveals boundary objects 
- Framework conditions: What enabled / enables or limits collabora-
tion around the specific issue? Assessment of legal, political, institu-
tional, social, cultural arrangements о reveals boundary settings 
- Water resources management principles: How does the current ‘re-
al-life management approach’ work towards or against the South Af-
rican core principles of equity and sustainability? 
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cussions, participant observation as ‘complete observer’ or ‘observer as partic-
ipant’ in public participation processes and in societal and political events 
around water resources management and sustainability. It further covered the 
implementation of presentations and two feed-back workshops with core 
stakeholders, discussing and deepening preliminary findings of the research. 
Documentation of events (interviews, group discussions, observations) was 
done through audio recording, partial transcriptions and / or the development 
of detailed field notes on content, context, setting and procedure of the 
event.  
Primary data collection was supplemented through an ample range of second-
ary data. This included the compilation of formal and informal background in-
formation on local water and development challenges as well as dynamics of 
processes of collaboration. This covered reports and communications from 
public libraries, municipal archives, newspaper archives, private archives of 
members of the local water forums, the Knysna Environmental Forum, of cur-
rent and former governmental employees as well as individuals of relevance.  
 
Primary data collection through approximately hundred forty document-
ed ‘events’: 
- In-depth interviews with key stakeholders (77) 
- Informal talks with key stakeholders (18) 
- Focus group discussions (11) 
- Participant observation in social and political events around WRM 
and sustainability: in local forums of relevance (water forums, envi-
ronmental forum), in public participation processes implemented by 
the local government (Municipal Integrated Development Planning, 
Ward committee meetings, Council meetings), in public participation 
processes organised by key actors, such as the Department of Water 
and Sanitation, at local markets, at community engagement process-
es, such as marches etc. (33) 
- Organisation of feed-back workshops on preliminary results with key 
stakeholders (2) (cont). 
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Documentation of these ‘events’ through audio files, partial transcriptions 
and/or field notes on context, setting and procedure of selected events. 
Collection of secondary back-up data (formal and informal background in-
formation): 
- Reports from municipal archives and libraries 
- Documentation of local forums of relevance, affecting water man-
agement, or being affected by the way the water resources are man-
aged, i.e. the Wilderness Lakes Catchment Management forum, the 
Knysna Catchment Management Forum, the Knysna Environmental 
Forum, the Sedgefield Ratepayers and Voters Association (SRVA). This 
documentation is incomplete, as nothing has been archived in a 
structured manner, and some folders with past documentation have 
been destroyed. However, available information has been scanned 
and coded. It partly covers mandates, constitutions, Minutes of 
Meetings, correspondence with other stakeholders etc.  
- Collection of private archives (correspondence of Ex-Politicians, Dis-
aster Managers’ Unit of the District Municipality etc.)  
- Legal background documents, socio-economic background docu-
ments  
- Collection of documentation around infrastructure development 
proposals of relevance in the context of local WRM (developments 
below the flood line – being affected by flooding, developments that 
were stopped due to arguments around limited municipal capacities 
for water supply and wastewater treatment, developments of water 
infrastructure (dams, boreholes, desalination plants, wastewater 
treatment plants etc., partially blocked, partially implemented) (cont) 
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Box 6 Qualitative data assessment and data base 
3.3.2 Sampling structural diversity 
Access through participant observation: As mentioned before, data assess-
ment started through searching for and participating in selected ‘instructive 
events’, in terms of local phenomena, processes, examples or happenings that 
somehow related to questions of water use and management, and / or local 
challenges for equity and sustainability in a wider sense. The events were 
identified through screening the local press for announcements or following 
word-of-mouth marketing. This covered e.g. visits of local markets, which 
served to establish contacts to the local farming community, poorer township 
citizens and immigrants from other African countries, who are sellers at the 
market. Observations further covered governmental planning processes, or-
ganized by the Department of Water and Sanitation or district or local Munici-
palities. All these activities served to develop access routes and relationships 
to a broad range of stakeholders, to be able to gather a variety of voices to as-
sess reasons and obstacles for collaborative, equitable and sustainable water 
resources management.  
Searching for opposing positions: The methodological approach to diversify 
sources of information further included reflecting after each interview (formal 
or informal), which group of people would probably take up an opposite 
stance on what was just discussed with the previous interviewee, and to try to 
develop access to these (opposing) groups of stakeholders. After developing 
- Newspaper data base: For the time of ten months all local newspa-
pers covering the research area were screened on a weekly basis for 
articles dealing with: water related concerns, sector involvement of 
the key sectors regarding the management and use of local water re-
sources (i.e. forestry, farming, nature conservation, tourism), as well 
as articles revealing local concepts of poverty, wealth, equity, sus-
tainable development as well as local politics. The newspaper articles 
have been scanned and coded with maximum four codes each and 
comprise an own secondary data base. 
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multiple entry routes to a great variety of stakeholders, snowball sampling 
was conducted to gather access to further peers of interviewees.  
Searching for the ‘unheard’ о access to ‘previously disadvantaged communi-
ties’: Compared to the long list of local stakeholders that were revealed 
through research – and further relatively easy to access – one societal group 
seemed consequently invisible or underrepresented in processes of local wa-
ter related decision-making, but of great importance when assessing reasons 
or obstacles for collaborative local water resources management, equity and 
sustainability. This refers to the economic ‘bottom end’ of this extreme socie-
tal dichotomy, i.e. the very poor, mainly living in townships and rural areas.  
The poorer communities, also called the ‘previously disadvantaged communi-
ties’, are very large in numbers, strong in stakes regarding questions of water 
use, equity and sustainability, but very small in formal representation and par-
ticipation.  
Gathering point-source information proofed to be a challenge, as there were 
very little pre-established entry routes that would allow an unbiased percep-
tion of me and my research. This was further challenged by the fact that ‘the 
poorer communities’ themselves are a culturally extremely rich and heteroge-
neous group of people which required the development of multiple entry 
routes to cover a variety of different societal groups that are almost impossi-
ble to cluster societally in any way. This finding imposed challenges on the re-
search: How to develop entry routes and access to the people that are not 
represented or visible in public debates? How to gather their perspectives? 
How to cluster and approach the ‘unheard’ and ‘invisible’? Entry routes to 
gather the voice of the previously disadvantaged communities had to be de-
veloped in creative time-consuming ways, and the approach – as methodolog-
ical result in its own right – shall be explained in greater detail:  
Pre-established entry routes to poorer communities existed through the local 
government structures, Ward committees and the IDP processes, but Ward 
committees as well as Municipal structures were in principal perceived critical-
ly by the local communities and trust into governmental structures and em-
ployees was relatively low. Associating through political and governmental 
processes and structures was one of the followed entry routes, but it was nec-
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essary to access people also through other channels, to gain trust by the local 
people. The research site was further marked by a great scarcity of local or in-
ternational Civil Society Organisations (CSO) or Non-Governmental Organisa-
tions (NGO) that worked with the poorer communities. Some initiatives organ-
ised soup kitchens for communities, and this served as entry route, but the 
approach remained scattered. The enormous variety of an uncountable num-
ber of different local religious groups hampered an easy and representative 
access through the local churches, but was nevertheless followed to gain ac-
cess to some extent.  
The above described challenges in gathering access to the societally heteroge-
neous and culturally rich group of the ‘previously disadvantaged communities’ 
required creativity and time, was lengthy and cumbersome, covered the 
search for different approaches and entry routes and also included several 
‘dead ends’, where initiated collaboration did not further materialise. Howev-
er, due to the long period of the third field research period of 10 months, 
some successful collaboration could be established and the following research 
routes were developed: 
Route 1 – Access through established collaboration through existing (gov-
ernmental) initiatives: The research covered assessment, participation and 
observations in different governmentally driven processes and initiatives that 
were designed to address the needs and perspectives of the previously disad-
vantaged communities and related to water and / or sustainable develop-
ment. This covered local Working for Water programmes, the ‘Knysna River 
Health Project’ and the ‘Khayalethu River Project’, Integrated Development 
Planning (IDP) workshops on district and municipal level, Council and Ward 
committee meetings, the Community Development Workers Programme 
(CDWP) and the Department of Water and Sanitation’s participatory process 
to gather feed-back of local communities with regard to the National Water 
Resources Strategy II (NWRSA II). 
Route 2 – Access through local farmers markets and arts and crafts markets: 
This route supported a superficial access to immigrants from other African 
countries who were active sellers at local markets, who were not visible in any 
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debate – but actively engaged in the grey economy and contributed through 
their activities to the local lifestyle.  
Route 3 – Access through tourism: Formalised, governmentally or politically 
driven processes did not allow interacting with local communities without be-
ing associated with the organisers. As trust in the government was in principal 
rather low, it was required to develop alternative approaches to speak to local 
community members. Accessing the local townships through tourism activities 
allowed to be seen as ‘tourist’ and ‘foreigner’. This supported to be looked at 
less through a racial, historical or otherwise politically influenced perspective. 
Being pregnant further (unintended) supported to quickly mingle with the lo-
cal women, and almost always provided for a first friendly and ice-breaking 
talk about pregnancy, family and other topics that rather focused on com-
monalities than differences. This allowed developing a first personal impres-
sion of each other. 
- Booking a township tour: Broad access to local communities was start-
ed and further developed through booking one of the multiple township 
tours that had been promoted by Knysna Tourism.21 I decided to book 
with a female operator (assuming that personally connecting to her 
would be easier), with the worst marketing (hoping for authenticity and 
less commercially influenced involvement), with no car (driving with my 
own car, but also walking through the township, thus being among the 
people and not staring at local living conditions through the window of 
a mini-van). In total – I was looking for someone rather conducting few-
er tours who would (hopefully) have time and no fixed programme, to 
be free to jointly develop the day without being hampered by other 
tourists. I booked as ‘tourist’ and not as researcher, and let the follow-
ing developments emerge, based on the impressions gained during the 
day. This route proofed to be the most successful and after the first tour 
we decided to start a research collaboration and I outsourced some re-
                                                     
21
  <www.knysnalivinglocal.co.za/> and <www.knysnalivinglocal.co.za/community-experien
ces/dining-experiences/34-sister-food.html>, viewed 28 May 2015. 
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search activities to the tour operator. The woman since then supported 
me as research facilitator in the township. 
- Overnight stay in the township: Access through tourism was comple-
mented through staying overnight in a Bed and Breakfast (B&B) in the 
local Rastafarian community (Judah’s Square) and getting introduced to 
the organised Rastafarian community in the area. This was important, 
as the Rastafarian community is relatively well established, has good ac-
cess to services, in terms of roads, water, sanitation and electricity, and 
is actively engaging in tourism as well as conservation oriented initia-
tives. 
Route 4 – Working with local research facilitators: Through the first township 
tour I had developed a contact to two women: the tour operator (as described 
above) and her friend, who was joining us for the day. In the following I 
worked with both women as local research facilitators for different activities: 
The tour operator, who knew the local communities very well and was active 
at numerous levels as local facilitator, since then supported my research 
through commissioned and specifically designed township tours. Several 
township tours were in the following conducted for different local Wards, 
which reflects an administrative subdivision of local Municipalities into smaller 
electoral areas or ‘sub-communities’. Scaled township tours addressed the fol-
lowing topics for the visited areas: the dominating local culture, the main reli-
gious groupings as secondary entry points, and the general housing and water 
and sanitation situation in the area. The facilitator further arranged some in-
terviews with local religious leaders of the visited area. If interest was stipu-
lated by the religious leaders, this was followed up through the organisation of 
group discussions with the congregation. Preparation of group discussions was 
quite time consuming and not always successful, and in the end five group 
talks could be implemented. Group discussions were pre-announced, either 
conducted in connection with a church service – or alternatively started with a 
joint prayer о and were translated either through the research facilitator or 
the religious leaders. The research facilitator usually accommodated the social 
gatherings through simple catering.  
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The other research facilitator – a local Ngoma (healer), also highly educated in 
conventional science and further multi-lingual, initiated a small study for me, 
how to societally cluster the local townships and also conducted transcriptions 
and translations for me. Apart from the research facilitators I worked with re-
search assistants from SANParks and the local University, making sure that 
they represented different genders and cultural groups (Black, Coloured, 
White, male and female, speaking different languages). They supported trans-
lations during events and were further requested to document the events 
through their perspectives, taking notes on contents, procedure and dynamics 
of the event and jointly discussing our perspectives after the event. Including 
their view in the analysis of events was assuring to avoid (own) circular logic, 
blind spots or unintended simplistic (mis-) interpretation.  
Research in the townships was guided by the following principles:  
Legitimacy: It was of utmost importance to have legitimacy and an atmos-
phere of mutual respect for each other when conducting group talks or inter-
views, to allow for creative and open-minded exchange – in order to avoid to 
be faced with provocative arguments or expectations, as often encountered in 
governmentally driven processes. For this reason it was good to be introduced 
and backed-up by local religious leaders. 
Time and flexibility: A pre-condition to allow for research in the townships 
was to bring time and flexibility and give room for ‘windows of opportunity’. 
This allowed accommodating (spontaneous but important) encounters and 
happenings. It was important not to dominate the day driven by own inten-
tions and time-plans, but to let go and deviate from original plans and let local 
realities steer the day. This allowed me to visit homes, see living conditions 
and spontaneously talk to important locals, which otherwise would not have 
been possible. 
Transparency, openness and expectation management: Any interaction 
across such cultural and economic divides, between a (wealthy) foreigner and 
economically disadvantaged groups is partially embedded in the hope to re-
ceive financial support. In group talks and interviews I always stipulated that I 
had no financial means to support the local community now or in the future, 
but that I am here with time and interest to listen and communicate their 
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needs and perspectives through my research. I further explained that I how-
ever had no idea, if at all, and when my words would influence anything. Peo-
ple appreciated this approach, and explicitly appreciated the dedication of 
time and attention. Not raising false expectations is a primer and a moral obli-
gation when collaborating across such an economic divide. 
Personal security: Accommodating time and flexibility had to be balanced 
with assuring personal security. But also this was quite straight being support-
ed and thought through by the local communities, when organising and facili-
tating events and interviews. 
3.3.3 Data analysis 
Data analysis was conducted by enquiring selected primary and secondary da-
ta with support of atlas.ti, a software for qualitative data analysis, by applying 
concepts and methods from Grounded Theory (Glaser and Strauss 2009, 
Charmaz 2006). Grounded Theory may be defined as: ‘the discovery of theory 
from data о systematically obtained and analysed in social research’ (Glaser 
and Strauss 2009: 1). The analysis of data was conducted through an iterative 
procedure of coding and grouping of codes and documents, writing memos, 
and re-coding / grouping of codes and documents. This served a) to develop 
hypotheses and theories about reasons and obstacles for collaborative WRM, 
equity and sustainability in the case study context and b) to derive conceptual 
insights to develop the boundary work framework in a grounded manner. 
The analysis mainly focused on primary data and was complemented through 
secondary data. Primary documents were in a first round all renamed, so that 
the title of the documents contained information on the date of the event, the 
type of data collection (semistructured interview (INT) or informal interview 
(INT IF), focus group discussion (FGD), participant observation (PO) in the role 
of complete observer (CO) or observer as participant (OP), feed-back work-
shop (WS)), and key information on the interviewees (name) and the sector 
they represented e.g. stakeholder from the conservation sector (CONS), farm-
ing (FAR), forestry (FOR), community (COM), Municipality (MUN), the research 
site (Sedgefield (SED) or Knysna (KNY)) and contents. 
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Different projects were developed in atlas.ti: The core project contained all – 
but only – primary data, thus transcriptions, field notes, pictures and others. 
The analysis of primary data was started by creating twenty two document 
families, one for each emerging group of stakeholders, to later identify and ex-
tract the core stakeholders for the research area. Other (separate) projects 
were developed in atlas.ti over time, containing secondary data in line with 
different lines of research. Despite the software to be specifically developed 
for qualitative analysis at large scales, it was found to ease the complex pro-
cess of data analysis by strictly separating primary and secondary data sources 
in separate projects. 
Data analysis covered deductive and inductive coding procedures: Deductive 
coding initially followed the three key elements of the boundary work frame-
work by coding ‘boundary concepts’ of actors, identifying ‘boundary objects’ 
for local decision-making and coding ‘boundary settings’ of actors and deci-
sion making processes. The subsequent development of sub-codes for each 
category allowed conceptual insights on developing the framework further. 
Deductive coding further focused on the notions of ‘Equity’ and ‘Sustainabil-
ity’, as core principles for local water resources management. At a later stage, 
deductive coding further followed the emerging phenomena of local collabo-
ration (or the lack thereof) of fragmentation, exclusion and emergency man-
agement. 
The analysis was in parallel following inductive coding procedures, which sup-
ported the development of structural phenomena as well as narratives that 
unpacked reasons or hindering factors for collaborative water management in 
a more comprehensive and groundbreaking sense. Main codes and code fami-
lies that developed through the inductive coding procedure e.g. cover: issues, 
actors, processes, dynamics, politics, relationships, and respective sub-codes – 
and had revealed the core phenomena of fragmentation, exclusion and emer-
gency management.  
3.3.4 Research ethics and research principles 
Water resources management is a contested arena, were diverging interests, 
power plays and informal ways of decision-making characterise planning and 
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management realities. Thus, research on collaboration in water resources 
management is highly political and data assessment must follow high ethical 
standards, to avoid negative impacts on individuals who had provided data 
and information. Three key principles were followed: a) the development of 
trust and relationships to the stakeholders, through long-term presence and 
personal involvement in the research area, b) providing full transparency 
about the research set-up, funding sources for the research, and handling of 
data c) the guarantee that data itself as well as the sources for the data are 
fully protected and treated with highest confidentiality. 
3.4 Boundary Work in South African Water Resources 
Management 
Empirical research revealed a great difference between the theoretical ap-
proach to facilitate sustainable and equitable water resources management, 
as outlined through national policy and legislation (the South African National 
Water Act, the Water Services Act as well as the National Water Resources 
Strategy), and the reality of planning and decision-making on the ground. 
3.4.1 Planning the ideality: The water resources management 
framework 
The basis for the South African water resources management framework is 
provided through the Constitution (Act 108 of 1996) by assigning to everyone 
the right to have access to sufficient food and water (Republic of South Africa 
1996: s 27) and to an environment that is not harmful to health or well-being 
of the population and that gets protected, for the benefit of present and fu-
ture generations, through legislation and other measures (Republic of South 
Africa 1996: s 24). The hydro-institutional
22
 landscape in South Africa can be 
                                                     
22
  The term ‚institution‘ is in this empirical study applied in analogy to the local (South Afri-
can) use and application, meaning ‘actors’, ‘players’ or ‘organisations’, and not, as in the 
Study of Social Sciences typical, in terms of ‘rules’, or ‘the humanly devised constraints 
that structure human interaction’ (North 1994: 360). The usual scientific distinction be-
tween ‘institutions’ and ‘organisations’ (North 1990, 1994) is not applied in the empirical 
study, to keep the terminology close to the local norm and terminology, as also non-
scientific stakeholders are one target group of this study. 
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structured according to the governmental spheres of the national, provincial 
and local level. The core organisation on national and provincial level respon-
sible for water resources management is the Department of Water and Sanita-
tion (DWS) under the Ministry for Water and Sanitation.
23
 Several other gov-
ernmental departments also impact on water resources management through 
their (sometimes conflicting) policy mandates. This refers to the Department 
for Environmental Affairs, the Department of Agriculture, Forestry and Fisher-
ies and the Department of Cooperative Governance and Traditional Affairs 
(formerly the Department of Provincial and Local Government). 
The Minister of Water and Sanitation acts as public trustee of the country’s 
water resources, thus he/she has the authority over the nation’s water re-
sources and must ensure that ‘water is allocated equitable (fairly) and used 
beneficially in the public interest (especially towards those who have not bene-
fited in the past), while also protecting the environment.’ (Department Water 
Affairs and Forestry n.d.a: 12). The overall responsibility to manage the na-
tion’s water resources is thus assigned to National Government, whereas it is 
the responsibility of local Governments, to provide water and sanitation ser-
vices to the population (potable water supply systems, domestic waste-water 
and sewage disposal systems). These responsibilities are translated into two 
legal Acts: the National Water Act (36 of 1998) (Republic of South Africa 
1998a), addressing water resources management (surface and groundwater) 
under the main responsibility of National Government, and the Water Services 
Act (108 of 1997) (Republic of South Africa 1997a), providing rules on provi-
sion of water and sanitation services to municipal users, under responsibility 
of local municipalities as water service providers. The new National Water Act 
was drafted in 1998 and has substituted the old Water Act from 1956 (Repub-
                                                     
23
  Due to ongoing governmental restructuring procedures, DWS changed its name be-
tween 2009 and 2015 twice, from Department of Water Affairs and Forestry (DWAF), to 
Department of Water Affairs (DWA) to now the Department of Water and Sanitation 
(DWS). In this study, the different names will be used in analogy. Previously integrated 
into the Ministry of Environmental Affairs, it is since 2014 also the new Ministry of Wa-
ter and Sanitation, with three top functions: the Minister and the Deputy Minister of the 
Ministry of Water and Sanitation, and the Director General of the Department of Water 
and Sanitation. <www.dwa.gov.za/default.aspx>, viewed 13 May 2015. 
92 3 – Empirical Research: A South African Case Study 
 
lic of South Africa 1956). The old Water Act had assured riparian water rights 
to private landowners and respectively excluded the majority of the popula-
tion from access to water resources, as they were no land owners. In line with 
the White Paper on Water Policy (Republic of South Africa 1997b), the new 
Water Act redressed this right, and now assures equal access to water to eve-
ryone. 
Further, also the National Environmental Management Act (NEMA) (No. 107 
of 1998) (Republic of South Africa 1998b) regulates water and environmental 
affairs, by requiring the establishment of environmental management plans as 
well as environment implementation plans. These Acts – although shaping the 
legal boundary settings for South African water resources management, are 
considered as not harmonised. National water legislation and policy are fur-
ther complemented through the Strategic Framework for Water Services 
(2003), the National Water Resources Strategy I and II and Water Services 
Regulations (following the Council for Scientific and Industrial Research (CSIR) 
2010, Roux et al. 2008 and Simpungwe 2006). 
The National Water Act (NWA) (Republic of South Africa 1998) defines the 
core settings for South African water resources management, by outlining 
concepts in terms of management objectives and management principles and 
by defining boundary objects as tools to achieve the management objectives, 
through strategies and institutions / organisations. The NWA shall ensure that 
South Africa’s water resources are ‘protected, developed, conserved, used, 
controlled and managed’ (Republic of South Africa 1998: Chapter 1) which re-
flects a boundary concept in terms of ‘management objectives’. These objec-
tives shall be achieved by applying the core principles of sustainability, equity 
and efficiency. The boundary concepts are further defined in terms of ‘man-
agement principles’ as follows (Table 7).  
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Table 7 Boundary concepts in terms of management principles (Department 
Water Affairs and Forestry n.d.a: 11) 
PRINCIPLES OF THE NATIONAL WATER ACT: 
Sustainability, equity and efficiency are the principles that guide the protec-
tion, use, development, conservation, management and control of water re-
sources. 
Sustainability means promoting 
social and economic development 
and at the same time ensuring that 
the environment is protected both 
now and for the future. The envi-
ronment needs to be protected 
because it is where water comes 
from. If there is a good balance be-
tween using and protecting water 
resources then current and future 
water needs can be met. 
Sustainability, equity and efficiency 
recognise: 
- the basic human needs of pre-
sent and future generations, 
- the need to redress (correct) 
past discrimination, 
- the need to protect water re-
sources, 
- the need to share water re-
sources with other countries, 
- the need to promote social and 
economic development through 
the use of water,  
- the need to establish repre-
sentative water management in-
stitutions, and 
- the need to ensure participation 
of stakeholders and users in de-
cisions that affect them. 
Equity means that everyone must 
have access to water and to the 
benefits of using water. Decisions 
to allocate water must be equita-
ble (fair) to all people. 
Efficiency means that water should 
not be wasted. Water must be 
used to the best possible social 
and economic advantage. 
The NWA further provides two additional principles that shall function as 
boundary concepts: integration and participation. ‘Integration’ is defined as 
‘coordinated planning and management of water, land and environmental re-
sources’, requiring cooperation and coordination between stakeholders, and 
‘participation of people in decision-making where decisions are decentralised.’ 
(Department Water Affairs and Forestry n.d.a: 15) Public participation is of 
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utmost importance in the new Water Act of 1998, redressing failures of the 
old Water Act, drafted in 1956, which was characterised by a centralised and 
authoritarian water resources management approach (Department Water Af-
fairs and Forestry n.d.a: 9). Participation shall be enabled at the lowest (de-
centralised) possible level, which shall be facilitated through the development 
of new water management institutions at regional and local scale. These insti-
tutions shall be representative and facilitate participation of local communi-
ties and other stakeholders.  
To facilitate achievement of the management objectives, specific boundary 
objects are outlined at three distinct tiers. Each tier defines specific bridging 
agents or boundary organisations, and provides further tools in terms of strat-
egies or management activities that are under the responsibility of the re-
sponsible organisation. Following the Department Water Affairs and Forestry 
(n.d.b: 6о8), the tiers are as follows:  
First tier: The first tier reflects the national level, and here the Ministry and 
the Department for Water and Sanitation: the Minister of Water and Sanita-
tion holds the overall responsibility for water resources management and the 
Department of Water and Sanitation administers the Water Act on behalf of 
the Minister. Planning and management of the national water resources shall 
be implemented in line with the National Water Resources Strategy (NWRS), 
as national boundary object. The NWRS, at a strategic level, outlines shared 
boundary concepts and boundary objects.  
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Box 7 Boundary concepts on management objectives and management princi-
ples as defined by the National Water Resources Strategy (Department 
Water Affairs and Forestry n.d.a: 13) 
The purpose of the NWRS as boundary object is to:  
- ‘facilitate the proper management of the nation’s water resources, 
- provide a framework for the protection, use, development, conserva-
tion, management and control of water resources for the country as a 
whole, 
- provide a framework within which water will be managed at regional 
or catchment level, in defined water management areas, 
- provide information about all aspects of water resource manage-
ment, 
- identify water-related development opportunities and constraints.’ 
The NWRS must:  
- ‘Set out strategies, objectives, plans, guidelines and procedures for 
the overall management of the national water resource 
- Determine how much water must be ‘reserved’ for basic human needs 
and for the environment (called the Reserve)  
- Provide for international obligations (water resources shared with 
neighbouring countries through international agreements) 
- Provide for future water needs 
- Provide for water for strategic use (for example national power gen-
eration) 
- Determine water management areas  
- Determine how much water is available in each water management 
area 
- Provide for transfer of water from water management areas that 
have surpluses to water management areas that are short of water 
- Set principles for water conservation and water use 
- Set targets for water quality for different water resources 
- Provide for the establishment of water resource management institu-
tions (for example catchment management agencies) and the inter-
relationships between these institutions (co-operative governance).’ 
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The NWRS progressively evolves after public consultation and is reviewed eve-
ry five years. All water management institutions (WMI) and strategies at lower 
level must be in line with the NWRS. As long as lower levels of water man-
agement institutions are not yet operational, the Department is responsible 
for administering the Water Act and to fulfil all functions and duties of the 
(still lacking) decentralised water management institutions. It is foreseen that 
the Department’s role in line with progressing delegation of powers to the re-
gional and local level shall change, to increasingly focus on national water pol-
icies, a regulatory framework and also on monitoring, support and control of 
WMI.  
The only rights to water, as provided by the NWA, are water for basic human 
needs, which is accounted for through the ‘Basic Human Needs Reserve’ 
(drinking water, water for preparation of food and for personal hygiene) and 
water, in sufficient quantity and quality, which is allocated to ensure environ-
mental integrity through the ‘Ecological Reserve’. The Basic Human Needs Re-
serve and the Ecological Reserve (together called ‘the Reserve’) must be as-
sured and protected. Further, water for strategic use, for instance national 
power generation, and also water assigned through treaties and agreements 
to neighbouring countries, shall be reserved. Only ‘surplus’ water can be allo-
cated to different (local) water users, which is the core objective of the second 
tier (see below). However, in order to know how much water can be allocated 
to local water users, it needs to be thoroughly assessed, how much water in 
which quality is available, and then strategically decided, how much water and 
in which quality needs to be reserved, to cater for human needs and the ecol-
ogy. To balance between protection and use of water resources, different 
mechanisms are under development: the classification of major river systems, 
assessing the current state of the river in terms of water quantity and quality, 
and outlining a desired future state. The decision on the desired future state 
provides the basis of future allocation of water to local users. Local develop-
ment objectives for sustainable development, embracing ecological, economic 
and social thinking, must be in line with the permitted water use, as defined 
by the river class. Thus stakeholder consultation is of high importance in deci-
sion-making on the determination of the future class of the rivers, however, 
the ultimate (strategic) decision, on classification of rivers and respective set-
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ting of the reserve for each significant water resource and related catchment 
lies with the Minister of Water and Sanitation. The core mechanisms to 
achieve the balance between protection and use of the water resources are 
defining the river class, setting the reserve and regulating and controlling the 
water use. In order to cater for proper water control and compliance monitor-
ing, it is thus outlined, which type of water use requires registration and / or 
licensing. (Department Water Affairs and Forestry n.d.a). 
Second tier: The second tier reflects water management at larger catchment 
levels, in line with nine defined Water Management Areas (WMA), which shall 
each be managed by a Catchment Management Agency (CMA). Whereas pre-
viously the country had been divided into nineteen WMAs, in the revised 
NWRS II it was proposed to consolidate into nine WMA (Figure 9), acknowl-
edging limitations in capacities, skills and expertise as well as funding, to effec-
tively get nineteen CMAs operational.
24
 
                                                     
24
  Currently two CMA have been established, and the country faces considerable challeng-
es in getting this decentralised water management level to function. 
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Figure 9 Nine (new) water management areas (Department Water Affairs 2012a: 
17) 
Water resources management at catchment scale shall be facilitated through 
the participatory development of Catchment Management Strategies (CMS) 
for each of the nine WMA. The Catchment Management Strategies provide 
the framework for water resources management within the WMA, they shall 
guide the way how other, further decentralised WMI in the water manage-
ment area can or should support the work of the CMA. The CMS shall put a 
particular emphasis on water allocation between competing water users. The 
allocatable amount of water is defined after the reserve has been set by Na-
tional Government.  
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Box 8 Boundary concepts on management objectives and management princi-
ples as defined by Catchment Management Strategies (Department Wa-
ter Affairs and Forestry n.d.a: 16) 
Third Tier: The third tier reflects the local level, as decentralised as possible, 
represented through Water User Associations (WUA). WUAs can take over re-
sponsibilities for water management activities at local level, if delegated to the 
WUA by the CMA.  
The purpose of the catchment management strategy as boundary object 
at WMA level is to: 
- ‘set principles for allocating water to existing and new water users 
- provide the framework for managing water resources within the wa-
ter management area 
- ensure that water resources in the water management area are pro-
tected, used, developed, conserved, managed and controlled.’ 
The catchment management strategy must: 
- ‘take into account the classification of water resources and water re-
source quality objectives and the requirements of the Reserve and in-
ternational obligations  
- set out strategies, objectives, plans, guidelines and procedures for the 
overall management of water resources within the water manage-
ment area 
- contain a water allocation plan according to a set of principles 
- take into account national and regional plans (prepared under any 
other law) including the water services development plans (WSDPs) of 
municipalities 
- enable public participation in managing the water resources in the 
water management area 
- take into account the needs and expectations of current users and po-
tential users.’ 
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Box 9 Boundary concepts on management objectives and management princi-
ples of Water User Associations (Department Water Affairs and Forestry 
n.d.a: 39) 
Other bodies provided for through the Act are bodies responsible for interna-
tional water resources management and advisory committees on specific top-
ics.  
Non-statutory bodies: Apart from these statutory bodies also non-statutory 
bodies can support the CMA. This refers to Catchment Steering Committees 
and Catchment Management Forums: Catchment Steering Committees repre-
sent all core stakeholders during the establishment process of CMAs, and are 
usually dissolved after establishment of the CMA. The roles assigned to 
Catchment Forums have changed over time, and remain vague; however they 
reflect the highest level of decentralisation, as, in contrary to WUAs, they are 
the only institutional body that allows anyone who shares an interest in the 
water resources, to participate in local water resources management and get 
involved, not only particular water users, such as farmers, municipality or else: 
Purpose and functions of a Water User Association as boundary object: 
‘The purpose of a WUA is to enable water users to co-operate and pool their 
resources (financial, human resources and expertise) to more effectively car-
ry out water-related activities. 
The functions of a WUA depend on its approved constitution and the pur-
pose for which it was established. The constitution of a WUA could provide 
for the following the functions to be performed by the WUA: 
- to prevent water from any water resource being wasted 
- to protect water resources 
- to prevent any unlawful water use or acts that negatively impact on 
the water resource 
- to generally supervise the water resources 
- to regulate the flow of any watercourse  
- to investigate water quality and water use 
- to construct and operate and maintain waterworks for draining land 
or supplying water.’ 
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‘Catchment forums provide an institutional mechanism to facilitate ongoing 
participation of stakeholders with diverse interests. A catchment forum gains 
its strength from the stakeholders it represents, rather than statutory powers. 
A key purpose of a catchment forum is to enable the public (anyone) to partici-
pate meaningfully in water resources management. They also provide an im-
portant platform for stakeholders to share their views and to communicate 
with the CMA. The ongoing role of catchment forums is as important, if not 
more important, than their role during the CMA establishment process.’ (De-
partment Water Affairs and Forestry n.d.b: 23). Catchment Forums shall be as 
representative as possible, and it shall be ensured, that ‘activities aimed at 
stakeholder identification and involvement are not limited to existing water 
user associations or user groups. A key area of focus is the need to ensure the 
involvement of previously disadvantaged groups in the entire process (of fo-
rum establishment).’ (Department Water Affairs and Forestry 2001: para 2.2.4) 
The roles assigned to catchment management forums (CMF) can be facilitating 
consultation, institutional development, institutional coordination and sup-
porting CMA in water resources management activities. 
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Box 10 Boundary concept on potential management objectives of Catchment 
Management Forums (Department Water Affairs and Forestry 2001: pa-
ra 4.2.2) 
3.4.2 Facing the reality: Fragmentation, exclusion and emergencies  
Despite the above described high South African standards and excellent 
framework for integrated water resources management, it was found that the 
local situation looked inherently different. The hydro-organisational landscape 
at local level at the research site was de facto relatively simple: The Depart-
ment of Water and Sanitation and the Eden District Municipality (EDM) shared 
a strategic and oversight-role on different levels, whereas the District Munici-
pality was further responsible for disaster management, i.e. droughts and 
floods. Neither a catchment management agency nor a water user association 
‘A catchment forum may have one or more of the following responsibilities: 
- disseminate information about WRM in the WMA to the public; 
- consult stakeholders on the formulation of a vision for the water 
management area (WMA), the development of a CMS or the evolving 
nature and functions of a CMA;  
- advocate on behalf of stakeholders with DWAF (Department of Water 
Affairs and Forestry), the CMA and other organisations; 
- build capacity of stakeholders and groups around WRM (institutional 
development), focusing on previously disadvantaged groups; facili-
tate the participation of stakeholders in the development of a CMS 
and other WRM activities; 
- foster cooperative governance, particularly between WMIs and local 
government; 
- coordinate the strategies and activities of various bodies, to foster 
cooperation; 
- monitor water resources and/or users to identify problems; 
- advise on WRM decisions, by making recommendations to the rele-
vant WMI; and 
- perform WRM activities (although a forum is not necessarily the most 
appropriate body for this type of function).’ 
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was in place during data assessment, thus the DWA was in charge to also fulfil 
the tasks of a CMA. Due to organisational restructuring, the research area has 
recently been incorporated in the water management area of the Breede-
Gouritz Catchment Management Agency, and is thus now covered by a CMA. 
Collaborative action initiated by the CMA still has to be evaluated in future.  
The local Municipality of Knysna acts as water service provider. Two catch-
ment management forums, as non-statutory bodies for water resources man-
agement, exist in the research area: the Wilderness Lakes Catchment Man-
agement Forum (WLCMF) and the Knysna Catchment Management Forum 
(KCMF). These forums meet on a regular basis, discuss and address water re-
lated issues but have no decision-making power.  
Other governmental players, such as the Department of Environmental Af-
fairs, Forestry and Fisheries, were not directly visible or involved in decision-
making at local level around water resources management, but South Africa 
EĂƚŝŽŶĂů WĂƌŬƐ ;^EWĂƌŬƐͿ о as parastatal organisation reporting to the De-
partment of Environmental Affairs о was present and active. Water-related 
businesses, such as farming, forestry or tourism were visible and engaged at 
different scales, depending on their individual interests. This local setting was 
completed by a variety of additional groups, associations and very vocal and 
active individuals that addressed specific water issues of relevance by their 
private means and efforts.  
Despite a discourse on public participation and integration, water resources 
management was factually characterised by three core phenomena: fragmen-
tation, exclusion and different dynamics under stress. These phenomena con-
stituted distinct challenges for equity and sustainability in local water re-
sources management: 
Finding 1 о Fragmentation: Under normal circumstances, water resources 
management was marked by fragmentation of stakeholders and local initia-
tives. The research had revealed an extreme patchiness of water related is-
sues, concepts and engagement processes that – although ecologically and so-
cio-economically interrelated – were not looked at and approached in an inte-
grated manner. Each stakeholder perceived different water management chal-
lenges as core problem. A common problem statement, vision or management 
104 3 – Empirical Research: A South African Case Study 
 
objective was lacking, and collaboration of actors in terms of boundary objects 
circled in numerous separated initiatives around topics of individual concern 
only. It was not possible under normal management circumstances, to identify 
one core water issue around which collaboration would bridge between the 
majority of stakeholders or to identify core boundary objects that would serve 
to actively bridge across the diversity of stakeholders. This will be unpacked in 
detail in Chapter 3.5. 
Finding 2 – Exclusion: South African water policy and legislation are geared by 
the moral commitment to redress equity for the entire population in both, ac-
cess to water as well as the benefits received from water. Public participation 
to work towards this ambitious goal is of utmost importance. The normal 
management situation at the study site however was characterised by almost 
systematic exclusion of ‘previously disadvantaged communities’, thus the ma-
jority of the poor in local water and sustainability related decision making. Es-
pecially the key principle of ‘equity’ was challenged by the encountered reali-
ties. The numerous local initiatives around different water issues almost all 
shared one common feature: structural absence of the previously disadvan-
taged – in participation as well as in acknowledgement of their specific needs. 
Studying and understanding this phenomenon in greater detail required inten-
sive engagement and creativity to develop entry routes to poor and excluded 
communities, to build up trust and relationships to reveal their positions, as 
well as reasons for the absence in local decision-making. The results are dis-
cussed in Chapter 3.6. 
Finding 3 – Emergency: The region had repeatedly suffered from floods, as 
well as a drought and empirical research revealed that formal and informal 
collaboration of stakeholders under water stress showed inherently different 
characteristics than the management approaches under normal circumstanc-
es. In Chapter 3.7 it will be presented and discussed, how water stress in 
terms of a drought influenced water related decision-making and how the 
consequences of decision-making under pressure impact on sustainable water 
resources management in the long-term.  
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3.5 Fragmentation: The Normal Incident 
This chapter unpacks the phenomenon of fragmentation in local water re-
sources management through discussing how the lack of proper functioning 
boundary objects, and especially the lack of shared concepts and supportive 
settings hampers boundary crossing and collaborative action. The research 
process had started with screening water management challenges and con-
flicts that had emerged at the research site during the last fifteen years. Be-
fore that time water challenges were less in the local focus. Persisting water 
conflicts and management challenges during that period cover water alloca-
tion between different users (farming, forestry, conservation / national parks, 
golf courses and town water supply), legal aspects and compliance monitor-
ing, disaster management (floods and a drought), town water supply (equita-
ble access and assuring short-, medium- and long-term town water supply, in-
cluding operation and maintenance challenges), water pollution and in princi-
pal the lack of an integrated management perspective. The analysis of the lo-
cal water resources management challenges showed a great diversity of con-
cepts, actors interested in or affected by the issues and activities to approach 
the problems. It was found that stakeholders generally focused on selected is-
sues of individual concern only and tried to approach this concern with their 
individual and very different means. The analysis revealed that fragmentation 
was manifested through diverging concepts of stakeholders regarding a) the 
actual problem definition and respective management objectives as well as b) 
management principles that should be applied in a management approach 
and further the organisational or individual settings under which the stake-
holders operate. The diversity of concepts regarding local water resources 
management challenges and the diverging objectives of each actor, based on 
their organizational settings, constituted a core obstacle for collaboration. 
3.5.1 The practice of fragmentation: Scattered boundary objects 
Unpacking reasons and obstacles for collaborative water resources manage-
ment required in the first instance a problem as well as stakeholder assess-
ment. As outlined in the previous chapter, the key stakeholders, regarding the 
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use and management of the local water resources in the research area, were 
the following:  
- Government: Department of Water and Sanitation, Eden District Munic-
ipality, Knysna Municipality 
- Parastatal: South Africa National Parks 
- Forums / Associations: Knysna Catchment Management Forum, Wil-
derness Lakes Catchment Management Forum 
- Business: Farming, Forestry, Tourism, Infrastructure Developers and In-
vestors, Consultants in the field of infrastructure developments (water 
and others) as well as spatial planning and environmental impact as-
sessments.  
- Previously disadvantaged communities 
Collaboration happened in multiple scattered approaches around selected is-
sues of concern, but in no integrated or coordinated manner. There were no 
obviously functioning ‘boundary objects’ in place that would span over a varie-
ty of (conflicting) stakeholders and that would facilitate bridging across the 
broad range of water conflicts or management challenges. Most bridging 
agents would only bridge across stakeholders with regard to very selected 
specific topics of individual concern. The only bridging agent, that to some ex-
tent facilitated exchange across a broader range of stakeholders were the two 
local catchment management forums. Further, numerous processes of public 
participation, information and stakeholder consultation relating to water re-
sources management and / or (sustainable) development planning had been 
implemented over the past years, but also in a rather scattered approach. This 
for instance covers information and stakeholder consultation in the context 
of: 
- the ‘Outeniqua Reserve Determination Study’, implemented by the De-
partment of Water Affairs and a consulting company, 
- Integrated Development Planning at district level 
- Integrated Development Planning at Municipal and Ward Level 
- Environmental Impact Assessments (EIA) for proposed Infrastructure 
Developments 
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Although public participation processes as outlined through the water re-
sources management framework can serve as boundary object, there were no 
processes in place that really facilitated an integration of all the perspectives 
as required and outlined in the water resources management framework. Wa-
ter was further not in the focus of local development planning, as other local 
needs were more pressing. Further it was noted, that stakeholder engage-
ment did only to a limited extend include the majority of the previously disad-
vantaged communities, despite this being of high importance. The lack of visi-
ble and functioning boundary objects can be explained, by fragmentation of 
stakeholders in terms of concepts and settings. 
3.5.2 Drivers of fragmentation: Concepts and settings 
Data analysis revealed that one reason for the lack of collaborative action was 
the diversity of concepts of local core stakeholders. Diverging concepts that 
hampered collaboration played out in different categories: this covered di-
verging perceptions on the actual problem definition for local water resources 
management, respective diversity of concepts regarding the management ob-
jectives, and further differing concepts on management principles. The empir-
ical results regarding conceptual fragmentation, as derived through analysing 
interviews, group discussions and observations, can be summarised as follows 
(Table 8):  
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Table 8 Stakeholders and their concepts in local water resources management 
Stakeholder Core concepts on ‘problem 
statement’ and respective ‘man-
agement objectives’ 
Core concepts on 
‘management princi-
ples’ (cont) 
Government 
Department: 
Water and 
Sanitation 
- Lack of integrated and strate-
gic water planning 
- The reserve determination 
- Functional water management 
institutions (i.e. a CMA) 
- No proper allocation between 
different users (farming, golf 
courses, the municipality, (di-
rect abstraction from the riv-
ers), forestry by contributing 
to a streamflow-reduction ac-
tivity, and nature, through its 
own right for water as as-
signed by the ‘ecological re-
serve’ (‘We don‘t know, what 
we manage’) 
- No resources for adequate 
registration of water use, wa-
ter licensing, compliance mon-
itoring 
- Extensive red tape, hindering 
effectiveness 
- No resources for adequate 
support of local Municipalities  
- No resources for adequate 
support of local communities 
- Integrated water 
resources man-
agement 
- Equity, sustainabil-
ity and efficiency 
in water resources 
management (alt-
hough diverging 
concepts were as-
sociated by differ-
ent employees 
with the same 
terms) 
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Stakeholder Core concepts on ‘problem 
statement’ and respective ‘man-
agement objectives’ 
Core concepts on 
‘management princi-
ples’ (cont) 
Eden District 
Municipality 
- Disaster management: 
drought management (of rele-
vance for both, Knysna and 
Sedgefield) and flood man-
agement and prevention 
(mostly relevant for 
Sedgefield) 
- Fulfil legal re-
quirements 
- Strategic / inte-
grated develop-
ment planning on 
district level; sup-
port local devel-
opment 
Municipality of 
Knysna 
- Town water supply (access, 
short-, medium- and long-
term) 
- Technical municipal challenges 
(lack of capacities for leak de-
tection and repair and proper 
O&M of water and 
wastewater systems) 
- Water pollution at the Knysna 
estuary 
- Fulfil legal re-
quirements 
- Strategic / inte-
grated develop-
ment planning on 
municipal level; 
support local de-
velopment 
- Get re-elected 
Parastatal 
SANParks - Water pollution (Knysna estu-
ary) 
- Flooding at Sedgefield: disas-
ter management and preven-
tion 
- Infrastructure developments 
in the buffer zones of the riv-
ers and below a 1:100 year 
flood line 
- Conservation out-
come 
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Stakeholder Core concepts on ‘problem 
statement’ and respective ‘man-
agement objectives’ 
Core concepts on 
‘management princi-
ples’ (cont) 
Forums 
Catchment 
Management 
Forums 
- Water pollution at the Knysna 
estuary 
- Flooding at Sedgefield: disas-
ter management and preven-
tion 
- Town water supply (short-, 
medium and long-term) 
- Technical municipal challenges 
- Diverging princi-
ples 
Previously Disadvantaged Communities 
Different clus-
ters 
- Fulfilment of the basic needs  
- Housing and related access to 
services, including water sup-
ply and sanitation 
- Job creation 
- Personal security 
- Equity 
- Fulfilment of the 
basic needs 
Businesses
25
  
Farming
26
  Diverging concepts on problem statement, management 
objectives (allocation, abstraction, flooding, pollution, legal 
aspects) and management principles depending on farm 
location and farm sizes, access to water / existing water 
rights, network, and the individual worldview of the 
farmer.  
                                                     
25
  These businesses were identified as closely related to questions of water management 
and sustainability and thus are mentioned here. However, they all had in common that 
no shared concepts could be derived per sector or business group. Concepts strongly 
depended on the individual setting of the company. 
26
  Considering limitations in data availability and data quality, and a noted lack of water 
monitoring and control, the main water user in the research area allegedly is the local 
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Stakeholder Core concepts on ‘problem 
statement’ and respective ‘man-
agement objectives’ 
Core concepts on 
‘management princi-
ples’ (cont) 
Forestry Diverging concepts on problem statement, management 
objectives and management principles, depending on 
company size, history, network and existing water rights. 
Concepts varied between large scale forestry (CapePine, 
former MTO), medium scale (PG Bison) as well individual 
small-scale foresters and covered allocation issues, as well 
as extensive legal problems with planting permits and li-
censing procedures. Large-scale forestry mainly argued 
with SANParks over areas that should be handed over from 
forestry to conservation, thus potentially influencing water 
availability in the catchments through different water con-
sumption patterns from commercial alien vegetation com-
pared to indigenous forest. Small-sale forestry had partially 
severely battled with DWA regarding planting permits and 
licensing procedures.  
Tourism Diverging concepts, circling around water availability and 
pollution concerns.  
Infrastructure 
Developers 
and Investors 
Diverging concepts relating to individual development pro-
jects and their specific water and wastewater problems. 
Problem statements circled around environmental and 
(land) politics, spatial development planning, and limited 
municipal capacities to cater for additional developments 
in terms of water supply and wastewater treatment. 
                                                                                                                                                 
Municipality, followed by the industrial sector, and last agriculture (and not о as in many 
ŽƚŚĞƌ^ŽƵƚŚĨƌŝĐĂŶƌĞŐŝŽŶƐо the agricultural sector) (Knysna Municipality 2013: 44о45). 
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Stakeholder Core concepts on ‘problem 
statement’ and respective ‘man-
agement objectives’ 
Core concepts on 
‘management princi-
ples’ 
Consultants 
(Companies 
and Individu-
als)  
Companies and individual (freelance) consultants had spe-
cific influence, if they were involved in the field of infra-
structure developments (water and others) as well as spa-
tial planning and environmental impact assessments: The 
consulting sector influenced local decision-making through 
studies investigating options for water and wastewater in-
frastructure, studies on environmental impacts of pro-
posed infrastructure and studies on spatial development 
planning. Shared concepts could not be derived but varied 
between consultants, also depending on the size and pow-
er of the company and topics addressed. 
Some concepts are shared across some actors, but no concept, regarding the 
actual problem statements, management objectives, or management princi-
ples, span across all or even just a few actors. It was further noted that espe-
cially the principles of ‘equity’ and ‘sustainability’, as proclaimed by national 
water policy and legislation, did not function as boundary concepts but were 
interpreted in numerous, even contradicting ways. The lack of integrated ac-
tion can be interpreted as based on the lack of proper functioning boundary 
concepts on core problems, objectives as well as management principles. 
Diverging concepts as well as the level of engagement of stakeholders were 
strongly influenced by the organisational or individual settings of the stake-
holders and played out through real encounters. The external settings, in 
terms of legislative or constitutional mandates of organisations defined roles 
and responsibilities of stakeholders in theory, as well as available resources in 
terms of finance and staffing. The way how organisations and individuals then 
actually perceived and performed their daily duties further depended on the 
factual internal organisational settings, in terms of staffing, management style 
and individual concept and motivation. Concepts further were influenced by 
settings in terms of technical or natural elements. Settings in terms of tech-
nical elements refer to infrastructure and technology that shape the local wa-
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ter supply and wastewater management situation. Natural elements are eco-
logical settings that are constituted by nature, as e.g. the topography, climate, 
and rainfall patterns that influence concepts and the local reality and dis-
course. 
In the following, it will be discussed for selected stakeholders, how specific 
settings either constitute the basis for diverging concepts or further demon-
strate important reasons for lack of collaborative action. This will be highlight-
ed through discussing real encounters and clash of concepts, as encountered 
at the study site. 
The Department of Water and Sanitation: The role of the Department of Wa-
ter and Sanitation (DWS), is defined through constitutional and legislative set-
tings. Of importance for local water resources management are the following 
mandates, during the time of research outlined by the Department Water Af-
fairs (2012b: 20) as follows:  
‘The Constitution of the Republic of South Africa (…): 
- Gives municipalities executive authority and the right to administer the 
provision of water services within their areas of jurisdiction  
- Gives national and provincial government authority to regulate local 
government in terms of water services  
- Gives national and provincial government the obligation to support and 
strengthen the capacity of local government to provide services (…) 
The Department’s legislative mandate is to ensure that the country’s water re-
sources are protected, managed, used, developed, conserved and controlled, 
by regulating and supporting the delivery of effective water supply and sanita-
tion’. (…) The Department’s core functions are: policy formulation, water re-
sources planning and management, water resources infrastructure develop-
ment, capacity building, intergovernmental and intra-sectoral co-ordination, 
water services support, water resources and water services regulation.’ (De-
partment Water Affairs 2012b: 20) 
The self-perceived role of the Department of Water and Sanitation at local 
level, partially in line with this, but further shaped by own institutional and lo-
cal settings, was as follows: responsibility for strategic water planning, the 
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support and control of water users and the water service provider (Knysna 
Municipality), and following up on legal aspects, as e.g. registration of water 
use, licensing and compliance monitoring. This role was based on the lack of a 
Catchment Management Agency during time of the research, who should 
eventually take over some of these responsibilities and the respective role of 
DWS to fulfil also the role of other water management institutions. However, 
despite these concepts, factual involvement in the research area by the De-
partment was low, which was mainly explained by very limited capacities of 
the Department to involve on local level as well as geographical distance, with 
responsible staff being stationed in Cape Town, which is about five hundred 
kilometres away from the research site. The Department was perceived by lo-
cal stakeholders as ‘purely reactive – never proactive’, and blamed for only 
getting involved, if persisting complaints about water problems, as e.g. illegal 
abstraction or pollution incidents would reach the Department. 
Fulfilling the Department’s strategic and oversight role as well as following up 
on legal aspects seemed to be challenged by the total lack of resources in 
terms of staff, and further hampered by the lack of data in quality and quanti-
ty regarding actual registered water use in the research area as well as proper 
abstraction figures. Farmers, foresters, municipality and consultants described 
the situation of the core data base for registered water use, the Water Author-
isation and Registration Management System (WARMS) as inscrutable, which 
made any compliance monitoring almost impossible. Farmers and foresters 
further described the process for registering water use and obtaining water li-
censes as lengthy and stated that handling of applications by the Department 
could take up to seven years. The process would further be handled in such 
inefficient and intransparent manner, that some individuals preferred to pay 
external consultants with in-house knowledge and connections to the De-
partment to process and follow up on pending applications to speed up the 
process.  
The chaotic situation of the data base for registered water use was further 
confirmed by the Department through interviews (in summary: ‘we don’t 
know, what we manage’) and in numerous reports. This includes e.g. the De-
partment’s ‘Town Water Reconciliation Strategies’ for Knysna, Sedgefield, 
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Rheenendal and Karatara. For Knysna it is stated that ‘permitted abstraction 
and WARMS registration don’t match’ and that ‘license status and conditions 
for all water resources need to be clarified’ (Department Water Affairs 2010a: 
8). For Sedgefield it is noted that ‘(Water) registration and use don’t match’ 
(Department Water Affairs 2010b: 7). Also for Rheenendal and Karatara, the 
rural areas of the Municipality, the registered water use remains fuzzy (De-
partment of Water Affairs 2010c: 5, 2010d: 5). The mismatch between Munic-
ipal data and DWA’s data was confirmed in the Bulk Water Supply Planning 
Study (Knysna Municipality 2007: 15-16). Without proper information on reg-
istered water use as well as actual abstraction figures, there is limited possibil-
ity for the Department to fulfil its strategic and oversight role. Interviewees 
from the Department clearly confirmed that the Department has no resources 
for proactive and strategic water resources management and proper compli-
ance monitoring at local level, and that effectiveness to fulfil their mandate 
would in addition further be considerably hampered by red tape. This situa-
tion was complemented by the lack of other functioning organisational bodies 
that would be able to take over these responsibilities. 
Another impinging setting, hampering effective registration of water use, 
compliance monitoring or providing practical support at local level was the 
noted ‘red tape’, an idiom for complex and time consuming governmental or 
administrative procedures. Red tape provides the setting for related fear of of-
ficials to take decisions without being in a position to document or assure that 
these decisions were in line with all (potentially unknown) legal requirements. 
Red tape, allegedly hampering not only DWA’s (now DWS) effectiveness, is 
well-known in South Africa to an extent that there even is a specific Red Tape 
Reduction Unit at the Western Cape Province
27
 including the Western Cape 
Red Tape Call Centre
28
. One case was assessed at the research site, were the 
Red Tape Reduction Unit got involved with DWA: DWS did not want to grant a 
license to a small scale forester, despite not having any legal basis to reject the 
                                                     
27
  <www.westerncape.gov.za/redtapereduction/>, viewed 28 May 2015. 
28
  <www.westerncape.gov.za/news/western-cape-red-tape-call-centre-resolves-89-all-
calls-logged>, viewed 28 May 2015. 
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application. Whereas DWA had already conducted many mistakes during the 
application procedure, the process was further effectively hampered by red 
tape over several years. Due to strong persistence of the small-scale enter-
prise, their very well-organised documentation of the whole application pro-
cedure, related red tape and mistakes by DWA, and finally due to the in-
volvement of the red tape reduction unit, the license in the end was granted. 
However, financial losses of the forester over several years, also based on the 
fact that DWA had cut down their trees without a proper legal basis for that 
action, were not redressed. 
Whereas the WARMS data base was not considered to be in good order, DWA 
was busy with the preliminary reserve determination, which is a highly com-
plex task. In this regard it was noted that local water users, represented by the 
catchment management forums, had little understanding on the implications 
of the so far ‘preliminary reserve’ on their daily management practice. CMF 
representatives wanted to learn about the implications of the reserve for allo-
cation of local water use, and practical management consequences that 
should follow the reserve determination and had asked DWA for support in 
this regard, but this knowledge gap could not be closed during time of data 
collection. It however seems impossible to address allocation issues at the lo-
cal level for DWA or a CMA, as consequence of the reserve determination and 
the setting of the river class, if there is no accurate or even contradicting in-
formation on registered water use at local level, and little knowledge on actual 
abstraction figures. 
Another organisational setting in hindering the proper fulfilment of the De-
partments’ roles and responsibilities was further defined as the great loss of 
experienced staff and knowledge after the end of apartheid. Highly knowl-
edgeable staff, that was politically further not acceptable, was substituted by 
a majority of less experienced younger о ďƵƚƉŽůŝƚŝĐĂůůǇĂĐĐĞƉƚĂďůĞо employ-
ees. For the younger employees however, working for the Department of Wa-
ter and Sanitation in many cases served and still serves as step towards a job 
at another organisation, who appreciates knowledge, skills and network as 
developed under the Department – and who apparently would pay considera-
bly higher salaries. This covers local Municipalities, (who often get criticised 
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for their high payment schemes especially for management staff), as well as 
companies from the private sector. The high fluctuation of less experienced 
but relatively expensive young employees, who are politically accepted, seems 
to constitute a structural obstacle for the Department to properly fulfil its 
mandate. 
Eden District Municipality: According to the NWRS II: ‘Water resources plan-
ning must be integrated into national, provincial and local planning and must 
be addressed in all growth and development strategies.’ (Department Water 
Affairs 2013: 6, 49). Roles, responsibilities and functions, constituting the legal 
settings of the District Municipalities are outlined in the Municipal Structures 
Act, Act 117 of 1998 (Local Government 1998). Thus the district Municipality 
has among other liabilities the responsibility for the implementation of Inte-
grated Development Planning (IDP) on district level, including the strategic 
oversight role for Integrated Development Planning on municipal level. 
Whereas Core strategy No 2 of the National Water Resources Strategy II re-
quires that Integrated Development Planning and decision-making should be 
centred on water resources management, alignment between water re-
sources planning and local development planning, as aimed for by the De-
partment of Water and Sanitation, was not schematised.  
The challenges at district level covered a variety of social development com-
plexities, including the need for job creation and poverty alleviation, local 
economic development, challenges in the health-, transportation- and educa-
tion sectors, infrastructure challenges and many more. Further the district 
Municipality was challenged by limited income sources and high dependency 
on government grants (Eden District Municipality 2013). The vision of address-
ing complex district challenges in the context of strategic water resources 
planning does make sense in a theoretical socio-ecological systems perspec-
tive. Realisation of this ambitious principal however at district and local mu-
nicipal level was however not possible, taking into account the real-life set-
tings, in terms of resources and capacities. 
Apart from the strategic oversight role, the district municipality is further re-
sponsible for disaster management. This function is mandated in the Disaster 
Management Act, Act 57 of 2002 (Republic of South Africa 2002), the National 
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Disaster Management Framework (Republic of South Africa 2005) and the 
Municipal Systems Act, Act 32 of 2000 (Republic of South Africa 2000) and dis-
aster management constituted a key performance area of the District Munici-
pality (Eden District Municipality 2012: 159оϭϲϬ͕ϮϬϭϯ͗ϱϵо60, 77) The main 
natural disasters in the district are fires and flooding. From 2009 – 2011 the 
district was further challenged by a drought, followed again by extreme flood-
ing events during 2011, which were both classified as ‘local disasters’ (Eden 
District Municipality 2012: 117). Thus during times of emergency the District 
Municipality functions as bridging agent between multiple organisations and 
affected parties, coordinates emergency measures and supports local Munici-
palities. This covers technical coordination as well as support in getting finan-
cial aid for crisis management as well as recovery. The District Municipality 
was meanwhile equipped with a high-tech disaster management centre and 
highly qualified staff. With regard to water-related emergencies the Centre 
had and has to deal with flood prevention and (repeated) flood management 
during emergency, as well as drought management. During normal circum-
stances the District Municipality is involved in water related decision-making 
on low level only. Its key function is to act as bridging agent or boundary or-
ganisation durŝŶŐĞŵĞƌŐĞŶĐǇ͘Ɛ͕ŚŽǁĞǀĞƌďŽƚŚо flooding and the drought – 
have had serious impacts on citizens and local industries, public pressure on 
local authorities to proof that all possible measures for disaster prevention are 
implemented is very high. This will in detail be discussed in Chapter 3.7 which 
specifically addresses collaboration during the drought and under high public 
pressure. 
The local Municipality – Knysna: The role of the Municipality in local water re-
sources management and the way the Municipality operated and functioned 
in the local context seemed to be a key limiting factor for equitable and sus-
tainable water resources management at the research site. The mandate of 
the local Municipality is formulated in section 152 of the Constitution of South 
Africa (Constitution of the Republic of South Africa, 1996) (Act no. 108 of 
1996), which in relation to water covers the objective ‘to ensure the provision 
of services to communities in a sustainable manner’ and ‘to promote a safe 
and healthy environment’ (Republic of South Africa 1996: s 152). In Knysna the 
local Municipality acts as water service provider and the municipal key con-
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cept regarding local water resources management thus was to ensure access, 
short-, medium- and long-term water supply for the entire population. 
The main challenges with regard to assuring sustainable water provision for 
the population – for now as well as for the future – was according to the mu-
nicipalities’ own concepts based on 
- the lack of storage facilities 
- the lack of resources (finances and technical staff) for proper operation 
and maintenance (O&M) of existing water supply and wastewater man-
agement facilities 
- the lack of capacities for leak detection and loss reduction 
- the lack of resources to adapt and increase the current water supply and 
wastewater systems to future and seasonal needs. 
According to the municipal concept, high insecurities in planning and man-
agement of town water supply are mainly based on the lack of dams or other 
storage facilities, as water abstraction mainly comes ‘from the river as it 
flows’. According to secondary literature, between 80 % and 100 % of the wa-
ter use – depending on the location, comes from ‘run-of-river schemes’ (De-
partment Water Affairs 2010a: 5, 2010b: 5, 2010c: 1, 2010d: 1). Municipal 
staff further stated that natural settings in terms of topography, shortness of 
the river catchments, cyclic water provision and cyclic seasonal needs would 
absolutely require construction of storage facilities to assure town water sup-
ply throughout the year.  
The existing Municipal water supply schemes are described in detail in multi-
ple Municipal reports. Based on these, stipulated needs for storage facilities, 
additional sources for water supply and different options for dams as storage 
facilities have been repeatedly investigated and documented in numerous 
Municipal reports over many years, as e.g. the Knysna Municipality Water Ser-
vices Development Plan (Department Water Affairs and Forestry 2004a), the 
Knysna Bulk Water Supply Planning Study (Knysna Municipality 2007), the 
Comprehensive Integrated Water and Sanitation Business Plan for Greater 
Knysna (Knysna Municipality 2009a) and the Implementation Plan for Bulk 
Water Supply Augmentation for Greater Knysna 2009 – 2014 (Knysna Munici-
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pality 2009b), the Opportunity and Constraints Investigation (Knysna Munici-
pality 2011). The current situation with regard to water service provision and 
related development plans are further outlined in municipal Water Service 
Development Plans, as part of Integrated Development Planning (see e.g. 
Knysna Municipality 2010, 2012c). However, decision-making and implemen-
tation lacked behind. The discussions and perceptions of core stakeholders 
around ‘dams as storage facilities’ to assure Municipal town water supply 
were emotional and controversial: whereas many stakeholders stated that the 
investigated options for dams were never followed up as the dams could just 
not be financed, other sources mentioned changing mindsets regarding the 
support of dam developments by the Department of Water and Sanitation or 
vested interests and local council politics as reasons for blocking implementa-
tion. Meanwhile the discussions on dams as storage facilities were further in-
fluenced by water supply infrastructure that had been installed under emer-
gency regulation during the drought. Due to these additional – but malfunc-
tioning – water supply measures, the discourse had further led away from in-
vestment into dams, as the Municipality would first need to justify, why the 
existing additional facilities, that were set up in cause of the drought were not 
fully operational and in use. This additional infrastructure covered implemen-
tation of boreholes, a pipeline for inter-basin transfer and a desalination plant 
in Sedgefield as well as boreholes and a Reverse Osmosis Plant in Knysna. Due 
to emergency needs and regulations, these infrastructure developments how-
ever were installed as emergency measures, thus with planning under high 
pressure and without conducting a prior Environmental Impact Assessment. 
The quick implementation caused technical and operational challenges, as it 
for instance lead to the wrong site selection for the desalination plant in 
Sedgefield, which was since then being blamed for having hardly been opera-
tional. Operational costs, especially for desalination, would also be relatively 
high, while the systems would now rather constitute ‘expensive backup sys-
tems’, of which it is unknown, if they would in case of another emergency re-
ally be functional. This is in further detail discussed in Chapter 3.7. 
This situation during research seemed to be based on the lack of proper fi-
nancing mechanisms as well as staffing of the local Municipality to sustainably 
operate and maintain the municipal infrastructure. A proper operation and 
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maintenance scheme for water supply and sanitation infrastructure was not in 
place and could not be financed. Operation and maintenance would rather fol-
low emergency management procedures: if serious infrastructure problems 
would arise, then funds would be allocated to fix the current problem only. 
This constituted a serious problem for sustainable operation of existing infra-
structure, and will in short- to medium-term lead to further deterioration of 
the existing infrastructure and insecurities for town water supply.  
A major obstacle for sustainable water supply planning and management by 
the local (‘B-‘) as well as the District Municipality is the way, the Municipalities 
are financed: ‘Project funding in general, and the availability of funding, both 
capital and operating, is viewed as the primary constraint for both district and 
B – Municipalities in order to achieve their developmental mandate.’ (Eden 
District Municipality 2013: 92). The water and sanitation business model from 
the 1990’s, as basis for the Water Services Act, had not considered the high 
economic and population growth rates and increasing water demands as ex-
perienced by local Municipalities, combined with the imperative to provide 
water for all, whether they would be able to pay rates or not. Water and sani-
tation revenues are further paid into the General Income Account of local mu-
nicipalities, but cannot be ring fenced to finance O&M of municipal water and 
sanitation infrastructure. The General Income Account is further used to fund 
all unfunded mandates of the local municipality. Estimations go as far as to 
state: ‘The consequence(s) (…) have contributed to the deterioration of the wa-
ter and sanitation business model, potentially to the point where it is no longer 
a financially viable asset for municipalities to manage directly unless there is a 
substantial redress in the funding allocated to housing, the unfunded mandate 
services or a legislated directive to have ring fenced budgets for water and 
sanitation from within its own funding sources.’ (Department of the Premier 
2009: 7).  
However, even if municipal income through water revenues would be ring-
fenced, it was stated by different sources that the revenues could still not 
cover the actual costs, when considering the proportion of non-revenue water 
(NRW) versus revenue water. This shall be outlined in more detail: NRW is the 
difference between water supplied to a town’s network and the billed quanti-
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ty of water, as received by the customers. NRW covers three different compo-
nents: physical water losses (real losses) due to leakages, apparent losses 
through illegal connections and inaccuracies in metering or data handling, as 
well as the third component of authorised but unbilled consumption, as e.g. 
for schools, hospitals. (Figure 10). 
System In-
put Volume 
(corrected 
for known 
errors) 
Authorised 
Consumption 
Billed Authorised 
Consumption 
Billed Metered Con-
sumption (including wa-
ter exported) Revenue 
Water 
Billed Unmetered Con-
sumption 
Unbilled Author-
ised Consumption 
Unbilled Metered Con-
sumption 
Non-
Revenue 
Water 
(NRW) 
Unbilled Unmetered 
Consumption 
Water Losses 
Apparent Losses 
Unauthorised Consump-
tion 
Customer Metering Inac-
curacies 
Real Losses 
Leakage on Transmission 
and /or Distribution 
Mains 
Leakages and Overflows 
at Utility Storage Tanks 
Leakages on Service 
Connections up to point 
of Customer metering  
Figure 10 The International Water Association’s ‘best practice’ standard water 
balance (Lambert 2003: Figure 1) 
McKenzie and Wegelin (2009) modified this table for the South African con-
text by further dividing the component of ‘revenue water’ into three addition-
al components: 
- ‘Free basic water – can be considered as billed and paid for at a zero tar-
iff 
- Recovered revenue water which is billed and paid for by consumers 
- Non-recovered water which is reflected in the billing records as billed alt-
hough there is no possibility of payment.’ (McKenzie and Wegelin 2009) 
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They also state that the last component would constitute a significant problem 
in many parts of South Africa, i.e. in typical low-income areas (McKenzie and 
Wegelin 2009: 170). In the research area, however, it was further confirmed, 
that under the current situation also a large part of the ‘free basic’ water pro-
vision, provided to previously disadvantaged communities, would not be me-
tered, and thus would fall under the category of ‘unbilled unmetered author-
ised consumption’. McKenzie et al. (2012: 22) also confirmed this as a general 
challenge in South Africa. Water losses, however without providing clear in-
formation how these figures are composed, were stated between 22 % to 28 
% for Knysna and Sedgefield (Department Water Affairs 2010a: 5, 2010b: 5), at 
48 % for the rural area of Rheenendal (Department Water Affairs 2010c: 3), 
and at 46 % for the rural area of Karatara (Department Water Affairs 2010d: 
3), but accuracy of these figures must be questioned. Based on the lack of 
funding mechanisms for O&M, damaged and leaking infrastructure constitut-
ed a serious problem. However, the local municipality did neither have the re-
sources for proper leak detection and repair programmes, nor had a great in-
terest in installing further water meters to accurately quantify NRW. This was 
based on the fact that quantifying non-revenue water – but not necessarily in-
creasing the revenue stream due to the outlined difficulties – would under the 
current Municipal model lead to bad internal audits. 
Due to these complex challenges, not only in assessing, but also in defining 
non-revenue water in the local context, it could locally not be quantified how 
large the amount of NRW actually was. The outlined complexities however 
provide some insights into structural challenges in sustainably rendering water 
services to the people under the current funding model of the local Municipal-
ity as water service provider.  
Sustainable town water supply further seemed to be challenged by the lack of 
funding mechanisms to properly plan and implement extensions to the water 
supply and wastewater system. Due to underfunding of local municipalities, as 
outlined above, decisions for water infrastructure extensions would not be 
based on integrated decision-making or holistic long-term planning, but would 
need to follow opportunities, to tap additional funding sources. During the 
drought, emergency funding was relatively easy to access and was used to up-
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grade local water supply infrastructure in a quick manner without proper 
planning, which however led to all sorts of sustainability-related challenges. 
This will in more detail also be elaborated in Chapter 3.7. Currently the local 
Municipality is investigating opportunities for implementing interbasin trans-
fer between Knysna Municipality and the neighbouring Municipality (Bitou), as 
Regional Bulk Infrastructure Grants (RBIG) can now be accessed for these 
types of projects. Again, this route is rather followed due to the opportunity to 
tap additional funding sources, than based on investigations on the (local) 
suitability of this investment in the long-term perspective for the local Munici-
palities. As long as the way the local Municipality in its role as water service 
provider is financed is not revised, there seem to be little means to address 
and assure access, short-, medium- and long-term water supply in an equita-
ble and sustainable manner for the local population. 
South Africa National Parks (SANParks): The research site includes part of the 
Garden Route National Park (GRNP), which was proclaimed in 2009 and is 
managed by South Africa National Parks. SANParks is part of national govern-
ment and reports to the Department of Environmental Affairs, but also acts as 
public entity. SANParks mandate and thus overarching concept on manage-
ment objectives is based on the ‘National Environmental Management: Pro-
tected Areas Act’ (Republic of South Africa 2003): It is to ‘protect, conserve, 
control and manage the national parks and other protected areas, including 
their biological diversity’ (Republic of South Africa 2003: chapter 1.3). Another 
organisational concept on management objectives was further formulated by 
SANParks in form of a vision: ‘National Parks will be the pride and joy of all 
South Africans and the world’, (South Africa National Parks 2006: 8, and 
SANParks annual reports until 2011). Since 2012 the vision and related organi-
sational core concept has changed to ‘South African National Parks connecting 
to society’ (South Africa National Parks 2012a: 1, 2013a: 1, 2014a: 1), thus put-
ting a stronger emphasis on bridging between national parks and society. 
SANParks mission, reflecting both, concepts on management objectives and 
management principles is: ‘To develop, manage and promote a system of na-
tional parks that represents the biodiversity and heritage assets by applying 
best practice, environmental justice, benefit sharing and sustainable use.’ 
(South Africa National Parks 2014a: 1). SANParks is further guided by a ‘trans-
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formation mission’ and concept: ‘To ensure effective transformation both 
within SANParks and the broader society and economy, through the implemen-
tation of broad-based Black Economic Empowerment in support of the Consti-
tution of South Africa.’ (South Africa National Parks 2006: 8). The above quota-
tions reflect SANParks concepts on management principles and management 
objectives at the higher aggregated national organisational level. Of specific 
importance influencing and documenting SANParks concepts and settings at 
the local level is the GRNP Park Management Plan (South Africa National Parks 
2012b)). In section 1.3 this document further outlines the legislative settings 
of particular importance for park management (South Africa National Parks 
2012b: 5о6).  
The Garden Route National Park consists of more than hundred partially dis-
connected and scattered sections that cover indigenous forest areas in the 
mountains as well as coastal areas. The ‘Knysna National Lake Area’ is further 
managed as ‘Protected Environment’, based on the ‘Regulations for the Proper 
Administration of the Knysna Protected Environment’ (Republic of South Africa 
2009). In recognition of the fragmented nature of national parks land and pro-
tected areas, SANParks sees a specific challenge and mandate in managing 
ecological corridors between these sections. These are reflected in identified 
‘priority natural areas’. The priority natural areas however cover different 
forms of landuse, such as forestry, agriculture and the towns of Knysna and 
Sedgefield, on state as well as private land. SANParks concept on their specific 
role and mandate at the Garden Route region is thus further documented as 
follows: ‘SANParks seeks to achieve a conservation outcome in mountain-to-
sea, coastal and east-west corridors that may impact on the environmental in-
tegrity of the GRNP. Functional landscapes where ecosystem functioning is en-
hanced or maintained and where opportunities for expansion of biodiversity 
are promoted are the drivers in our decision-making. In this context a ‘conser-
vation outcome’ is defined as a state where conservation corridors in Priority 
National Areas of the GRNP are contributing to an expanded conservation es-
tate to provide connectivity in the landscape, resilient ecosystems, improved 
river health and the protection of biodiversity and cultural / historic heritage.’ 
(South Africa National Parks 2010: 1). This reflects the driving concept of local 
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SANParks employees at the research site, with a strong emphasis on nature 
conservation. 
With regard to local water resources management, SANParks is an actor that 
seemed to have rather indirect – but strong influence on water-related deci-
sion-making. The main water management challenges at the research site 
through a SANParks perspective were: 
- Pollution of the Knysna estuary 
- Management of the river mouth at Sedgefield / flood prevention and 
emergency management 
- Infrastructure developments in Priority Natural Areas, specifically includ-
ing the buffer zones of the rivers and below a 1:100 year flood line. 
SANParks had influence on local water resources management through its role 
as commenting authority for development proposals and landuse change ap-
plications within the priority natural areas of the Garden Route National Park. 
Following its principal of ‘minimum interference with nature’, SANParks was in 
principal against all infrastructure developments in the buffer zones of the riv-
ers and works on preventing such developments. This included a position 
against the construction of in-stream-dams as storage facilities for municipal 
drinking water supply, and thus was in conflict with the concept of the local 
Municipality, as explained above. 
Another water related conflict in which SANParks was strongly involved played 
out in relation to SANParks management paradigm regarding the river mouth 
at Sedgefield and the discourse around flooding. Whereas flooding is a major 
concern in Sedgefield and a lot of action circles around flood management 
(especially revealing conflicts between flooded citizens and SANParks), it is a 
topic of less concern in the area of Knysna. This is related to the different to-
pography, as well as other major ecological differences between the layout 
and functioning of the two estuaries. Whereas the Knysna estuary is classified 
as estuarine bay with a strong exchange of tidal water through a very narrow 
river mouth, the Sedgefield estuary is classified as temporarily open/closed es-
tuary. However, a debate spins around a management approach that would 
keep the river mouth artificially and permanently open, in order to prevent 
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flooding of the estuarine system (see e.g. South Africa National Parks 2014b: 
21). Citizens had о ƵŶĚĞƌĚŝĨĨĞƌĞŶƚƉŽůŝƚŝĐĂůĞƌĂƐо been allowed to build their 
homes in the floodplain of this estuary and are since then repeatedly suffering 
from floods. The people living in the flood-plain are mainly economically rela-
tively well-off white retired academics, and in principal very informed and vo-
cal. Whereas they regarded it as the responsibility of the local authorities (Dis-
trict and local Municipalities) to protect them as well as the municipal assets 
from natural disasters, this was in conflict with the conservation-driven con-
cept of SANParks. SANParks wants to interfere with the natural sedimentation 
and flooding process as little as possible, taking into account that people living 
in the flood plain have to live with and adapt to these events. The flooded citi-
zens however, expect the District and local Municipality to fulfil their protec-
tive mandate and prevent flood events by keeping the river mouth artificially 
open and work against natural sedimentation processes.  
The diverging concepts have led to strong conflicts between Municipalities 
(District and local), SANParks and the affected citizens who have grouped in 
numerous initiatives. It led to the establishment of a ‘Flood Action Group’, as 
well as all sorts of individually organized initiatives. Sedgefield did not offer 
many job opportunities, and its population was characterized on the one hand 
by a vocal group of (mostly white) retired academics and on the other hand by 
a large number of unemployed, less vocal ‘previously disadvantaged’ people. 
The retired academics had their own means and networks to conduct research 
projects on the dynamics of the estuary, ecology, flood risks, rainfall data, 
building up their own arguments on when and how the floods should be man-
aged and prevented. However they did not seem to have properly established 
channels to discuss and influence local decision-making and partially clashed 
with local authorities and other citizens through their individual approaches. 
The intensive efforts did not lead to substantial changes in the management 
approach during the time of the research, but only to lengthy and technical 
discussions with other citizens at the Wilderness Lakes Catchment Manage-
ment Forum. The real decisions about when and how the river mouth was 
opened were allegedly either made informally on a bilateral governmental 
level, or formally between the responsible governmental management bodies: 
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SANParks, the local municipality and the disaster management team of Eden 
District Municipality.  
However, previously effective and timely opening of the river mouth was chal-
lenged by technical problems, communication problems between the authori-
ties and the lack of an appropriate protocol between the responsible authori-
ties. This has led to the total lack of trust of affected citizens into the effec-
tiveness of local authorities in this regard. As this topic was of utmost im-
portance for the citizens living in the flood plain and public pressure was very 
high, finally a protocol has recently been established, that stipulates the pro-
cedures for emergency breaching of the river mouth at Sedgefield in case of 
an expected flood event (South Africa National Parks 2013b), in order to im-
prove effective collaboration in future.  
SANParks’ interactions as observed during field research mainly followed the 
paradigm of nature conservation ‘at any means’. Other aspects of sustainabil-
ity, such as social or economic concerns, seemed of less importance in local 
discourse and decision-making, but were supported in the context of their ex-
tended public works programmes, such as Working for Water, which aims at 
poverty alleviation, by eradicating alien vegetation to restore watersheds in a 
labour-intensive way. For this, national government provides extensive fund-
ing for state-actors to implement extended public works programmes. The 
opportunities and challenges of the Working for Water programme to effec-
tively combine poverty alleviation with nature conservation are discussed in 
detail chapter 3.6.1. 
The Catchment Management Forums: There were few formal ways of imple-
menting integrated and holistic water resources management at local level at 
the research site. A Catchment Management Agency covering the research ar-
ea was not in place during the time of the field research and also Water Users 
Associations did not exist. Water management challenges were discussed and 
addressed through two catchment management forums, as non statutory 
bodies in the hydro-organisational landscape: The Wilderness Lakes Catch-
ment Management Forum and the Knysna Catchment Management Forum. 
These forums should by their constitution serve as a boundary organization or 
bridging agent for integrated water resources management (KCMF 2008: par 
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5, WLCMF 2007: par 5), but did neither have the practical means and legal 
power nor did they represent the diversity of stakeholders and actors in local 
water resources management to practically serve the purpose of a boundary 
organisation. However, the forums were the only local organisations that 
purely focused on local water resources management challenges, though with 
limited effectiveness for various reasons: Although initiated to play an active 
role to facilitate public participation for integrated water resources manage-
ment on catchment level, the forums never got the required resources or legal 
power to actively play this role in local water resources management, but ra-
ther influenced discourse and decision-making through lobby work.  
The forums consisted of a relatively homogenous group of mostly white citi-
zens, covering some farmers, small-scale forestry, generally interested or af-
fected individuals (retired teachers, engineers, et al.), some government rep-
resentatives from Knysna Municipality, South Africa National Parks as well as 
the Department of Water and Sanitation. There were no participants from re-
lated sectors and industries, as medium- or large-scale forestry, golf courses 
and tourism, or the previously disadvantaged communities. In Sedgefield 
there was further no active participation of the farming community. The com-
position of the forum was formed by selected interested or affected parties 
that regularly gathered and discussed water related concerns but did not rep-
resent the diversity of stakeholders on the ground.  
The discussions in the forum meetings circled around water supply, water ab-
straction, municipal technical challenges, pollution of the Knysna estuary and 
environmental concerns with regard to proposed new infrastructure devel-
opments. It did not discuss challenges for water resources management 
through an integrated equity or sustainability oriented perspective, as re-
quired by South African Water Policy.  
However, the forums were identified as the only local bodies that provided 
the basis to be further developed to serve as bridging agent for an integrated 
water resources management approach, given that specific concepts and set-
tings would receive further attention. Due to their (potential) role for local wa-
ter resources management, research included the implementation of a partic-
ipatory SWOT (Strengths, Weaknesses, Opportunities and Threats) analysis 
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with forum members in the context of two feed-back workshops at the end of 
the field research period. The results of the SWOT analyses can be summa-
rised in highly concentrated manner as follows: 
- Strength: High level of expertise, regular meetings 
- Strength / Weakness: Mixed representativity of diverse stakeholders – 
representative enough? No inclusion of poorer community perspectives 
(is this wanted?) 
- Weakness: No shared vision / little action 
- Opportunities: Only local organisation that specifically addresses ques-
tions of water resources management 
- Threat: No decision-making power / little action; No legal status; no / lit-
tle financial resources; Unclear role in the future hydro-institutional 
landscape 
In the following, also the detailed results of the SWOT analyses as originally 
formulated by the stakeholders shall be quoted, as these directly outline core 
stakeholders’ concepts as well as settings that influenced the effectiveness of 
this local body for integrated water resources management. Whereas in 
Knysna the forum members preferred to conduct the SWOT analysis in a mod-
erated plenary session (Table 9), the Wilderness-Lakes forum members pre-
ferred to develop the SWOT analyses through group work in two smaller 
groups (Table 10 and 11)
29
:   
                                                     
29
  For examples of SWOT analyses of CMF in KwaZulu Natal, South Africa see Karar (2000). 
3 – Empirical Research: A South African Case Study 131 
 
Table 9 SWOT analysis of the Knysna Catchment Management Forum: Summary 
of moderated plenary discussion 
STRENGTHS (internal) 
- High level of expertise 
- No statutory body, no re-
sources (independence, little 
accountability, little responsi-
bility, strength lies in discus-
sion of water challenges and 
giving advice to authorities) 
- ‘Advisory right’ 
- The forum is NOT a Water Us-
ers Association (a WUA would 
narrow the forum’s focus 
down to the administration 
and allocation of freshwater 
resources – right now the focus 
of the forum and its respective 
advisory function covers a 
much broader range of topics; 
the number of water users in 
the area is quite small, alt-
hough a WUA would have 
more power than a forum, the 
administrative effort for a 
WUA would not be justified) 
- Commonality among mem-
bers: a shared vision exists, 
which is the preservation of 
the lagoon and sustainability 
in water resources manage-
ment 
WEAKNESSES (internal) (cont) 
- High level of expertise (difficulty to 
achieve compromise, debate fol-
lows debate) 
- No resources, no means to act, 
(this is both a ‘Strength’ as well as 
a ‘WeakneƐƐ͛ͿїƌĂŶŐĞŽĨŝŶĨůƵĞŶĐĞ
is limited 
- ‘Advisory right’ does not necessari-
ly lead to action by authorities 
- Representation is not wide enough: 
o community perspectives are 
currently not represented 
;ƉŚǇƐŝĐĂůůǇĂŶĚŵĞŶƚĂůůǇͿї
entry route could be through 
stronger involvement of the 
different Ward councillors, 
however, they may not fully 
be representative for and 
trusted by their communities 
o employed community mem-
bers can’t attend the forum, 
as it is taking place during 
working hours, unemployed 
community members can’t af-
ford to participate, as they 
can’t pay for transportation 
and may further not be inter-
ested in attending without 
any payment.  
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- Forum acts largely on a local 
level, members know the situa-
tion on the ground very well 
- Authorities (Municipality, 
SANParks and DWA) are repre-
sented in the forum 
- Regular meetings 
- Mixed representativity of di-
verse stakeholders 
- Little awareness of the forum’s ex-
istence and activities by the broad-
ĞƌƉƵďůŝĐїŶŶƵĂů'ĞŶĞƌĂůDĞĞt-
ing (AGM) and other meetings 
should / could be announced to the 
public, improve public relations – if 
people have been informed about 
the forum’s role, activities and en-
gagement processes they have the 
choice to participate. 
- Forum has no focus on the topic of 
‘education’ 
OPPORTUNITIES (external) 
- Only organisation / forum that 
specifically addresses ques-
tions of water management – 
less of sustainable develop-
ment  
- Catchments are small, rivers 
ĂƌĞƐŚŽƌƚїƚŚĞŶƵŵďĞƌŽĨǁa-
ter user is very limited, which 
makes coordination and coop-
eration easier than in bigger 
river systems 
THREATS (external) 
- No legal status; no / little financial 
resources 
- Unclear role of catchment forums 
in the future institutional landscape 
for Water Resources Management 
- Poverty, unemployment – focus of 
majority of people is ‘to put bread 
on the table’, not to conserve the 
lagoon – how to reflect this in the 
forum’s activities? 
- Divided community – animosity, 
poor people feel ‘left behind’, no in-
tegration 
- Low level of education of general 
public 
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Table 10 SWOT analysis of the Wilderness Lakes Catchment Management Forum: 
Documentation of group work – Group I 
STRENGTHS (internal) 
- Variety of interested people 
that come to the forum 
meetings 
- Expertise and talent 
- Regular meetings 
WEAKNESSES (internal) (cont) 
- Limited involvement of governmental 
Departments (DWA, Department of 
Forestry) 
- Divided community 
o Different interests and priorities 
o Don’t know statistics 
- Democratic make-up needs im-
provement 
- Ageism (‘we are all old’) 
- Limited time 
- Not integrating the expertise 
- Forum is not taken seriously by au-
thorities (e.g. Municipality, 
SANParks) 
- SANParks is not attending (get them 
to participate meaningfully – work on 
public relations) 
- No legal status – or clout 
- Admin needs improvement (keep our 
meetings short and sharp, get a 
proper membership list for the fo-
rum, etc.) 
- Public relations need improvement – 
(making the forum more visible to 
the public, regular feed-back to pub-
lic through local newspapers, such as 
the WildNews and Edge)  
- No action plan available (develop-
ment of an action plan needed) 
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OPPORTUNITIES (external) 
- Community is limited – man-
ageable number 
- The forum is the only organi-
sation that addresses inte-
grated water management 
issues in the area 
THREATS (external) 
- Apathy by public – unless flood / 
drought 
- Limited / incorrect data – can’t plan 
- Politics plays a role (disconnect with 
real problems) 
- No disaster management plan avail-
able 
- SANParks is ignoring the forum, (no 
attendance / possible arrogance) 
- Water Pollution 
Table 11 SWOT analysis of the Wilderness Lakes Catchment Management Forum: 
Documentation of group work – Group II 
STRENGTHS (internal) 
- Availability of knowledgea-
ble, enthusiastic residents / 
pensioners; We can leave a 
legacy to the society / to the 
next generation 
- Many people have a long-
term contact with the forum 
- Meetings have a good repre-
sentation of members 
- The forum exists and has a 
long history 
- Municipality and Depart-
ment of Water Affairs do at-
tend and do take interest of 
the doings of the forum 
- We have quite a few sec-
ondary trained people 
- We need to exist to pass on 
to the next generation 
WEAKNESSES (internal) (cont) 
- Lack of involvement of previously 
ĚŝƐĂĚǀĂŶƚĂŐĞĚĐŽŵŵƵŶŝƚŝĞƐ;їĚe-
velop mechanisms to increase previ-
ously disadvantaged involvement) 
- Forum is theoretically responsible 
for two estuary systems 
- Constitution needs serious revisions 
- Weak attendance of members 
- Doesn’t have a real data base in-
cluding:  
o water laws 
o plans of water systems 
o minutes, agendas etc. 
o Historic facts 
- The forum has only advisory func-
ƚŝŽŶͬŚĂƐŶŽůĞĂĚĞƌƐŚŝƉ;їŝm-
provement: forum should become a 
legal water advisory body or Water 
Users Association) 
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 - It is more a social gathering of peo-
ple 
- Some people dominate the function 
of the forum 
OPPORTUNITIES (external) 
- Water is GOLD to life and 
must be looked after 
- Emphasise implications of ir-
reversible change caused by 
‘civilisation’ 
- Encourage redesign of water 
tariffs 
- Change the Swartvlei into a 
freshwater lake 
- Start a fish farm 
THREATS (external) 
- Lack of external leadership 
- Political interference 
- Amalgamation into regional bodies 
- Disinclination to compromise 
- In-ĨůƵǆŽĨƉĞŽƉůĞ;їĨŝŶĚǁĂǇƐŽĨ
capping / limiting migration into ar-
ea) 
- Rising cost of living 
- Apathy of population and authority 
- Lack of education 
- Hopelessness 
- No local government help 
- None use of potential 
- Our area storage (water storage) is 
a disgrace 
- Our wastage is unknown and not at-
tended to (leaking pipes etc.) 
- Our cost of water is ill-logical 
- If the revolution takes place, the fo-
rum becomes useless (demographic 
representativity / participation of 
the masses could endanger the 
functioning of the forum) 
In the local setting, the CMF serve as core organisations that could facilitate 
holistic and integrated WRM at local Municipal level as bridging or boundary 
organisation. Nevertheless, this could only work in future, if resources would 
be made available to properly fulfil this role, if concepts and hindering settings 
as presented above would be reflected upon, addressed and shaped, and if 
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the concept of ‘representativity’, as outlined in the forum’s constitutions 
(KCMF 2008: par 6, WLCMF 2007: par 6), would receive greater attention. 
While in the meantime the research site has been included into the manage-
ment area of the Breede-Gouritz CMA, holistic water resources planning and 
management is now under their responsibility, it is to be seen, if the means 
and resources of the CMA will be enough to facilitate integrated WRM not on-
ly on bigger catchment scale, but also in greater level of detail, as required and 
outlined for the study site. Here, facilitating and working with local organisa-
tions that already have a history and knowledge, as the local forums, seems 
the required solution to facilitate boundary work.  
3.6 Exclusion: A Societal Phenomenon 
This line of research has developed during field research based on the finding 
of almost systematic exclusion of so-called previously disadvantaged commu-
nities from local decision making. The experience of societal gaps, rather than 
boundaries, between the experts taking and implementing water and sustain-
ability-related decisions and the majority of the economically poor, proofed to 
become of high importance when reflecting about obstacles for equitable and 
sustainable WRM. The Garden Route region is characterised by a long history 
of repression or ‘fractured development’, still leading to a situation where ex-
perts, managing or holding the power on water are mainly white, were the 
‘technical level’ is white, while the majority of the user groups or recipients of 
services are coloured or black people.  
Interviewees perceive the cultural divide at the research site as very sharp, 
and characterise this phenomenon as ‘exclusion’, ‘unequal powers’, ‘fractured 
communities’, ‘racial divide’ or ‘segregation’, to name only a few. The core 
concept of manifested segregation is also confirmed by secondary sources 
(Knysna Municipality 2012b: 48о49): ‘Despite enormous strides in policy since 
1994, Knysna Municipality still bears the mark of an apartheid society, with lit-
tle integration evident. Integration is a reciprocal process that can only suc-
ceed in the long term if all members of a community accept their share of re-
sponsibility. Integration in KM is frustrated by many challenges, including:  
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- Historic patterns of spatial segregation planning, which continues to be 
reinforced by gated communities.  
- Historic patterns of economic segregation due to apartheid and lack of 
job opportunities for the un-educated and poor 
- Community development is aimed at addressing these challenges and 
these initiatives are therefore indispensable for the positive develop-
ment and regeneration of KM.’ 
Despite a strong, politically and morally driven discourse on public participa-
tion across the cultural diversity, decision making on the ground is still imple-
mented and influenced by (mainly white) academics and governmental em-
ployees. Facing a practice of exclusion о however embedded in a strong politi-
cal discourse on inclusion о constituted a societal paradox. This chapter exam-
ines modalities of exclusion of the previously disadvantaged communities in 
the context of equitable and sustainable local water resources management. 
The analysis reveals challenges for local ‘boundary objects’ to effectively 
bridge across the extreme societal dichotomy and inequalities. It further as-
sesses concepts and settings for (the lack of) participation and collaboration of 
the previously disadvantaged communities in local decision-making processes. 
Understanding practices of exclusion and concepts and settings that foster the 
demarcation of boundaries between decision-makers and previously disad-
vantaged communities are considered to contribute to addressing and, in the 
long-term vision overcoming segregation in practical terms. 
3.6.1 The practice of exclusion: Challenges for local boundary ob-
jects 
This section covers an analysis of boundary objects in terms of organisations, 
programmes and processes that were specifically designed to assess and ad-
dress the voices and needs of the previously disadvantaged communities. The 
boundary objects, in terms of bridging agents / organisations, processes and 
initiatives encountered at the study site showed different strengths and 
weaknesses and faced different challenges, which will be further outlined. 
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Boundary objects in terms of bridging agents, committees, forums or associ-
ations: The following core bodies were in place to serve as bridging agents be-
tween the poorer communities and decision-makers: 
- Ward committees and local Councillors: The public perception by poor-
er communities of local Ward committees and Councillors as channel to 
communicate local needs between the poorer community and the Mu-
nicipality was considered as not functioning properly due to a variety of 
reasons. First of all, people seemed to have little knowledge about the 
Ward structures and functioning of Ward committees and the role of 
Ward Councillors. The lack of functionality of Ward committees seemed 
to be based on two factors: Ward committee members should repre-
sent a specific local interest group, such as sports, soup kitchen or oth-
ers, however, as further explained below, the local mentality in the 
townships is not characterised by grouping around specific topics of in-
terest. There are very few, if no ‘sports associations’, ‘soup kitchen as-
sociations’ or similar. If people group, than rather around shared reli-
gion and beliefs, than shared interests, activities or initiatives. Thus, 
people get elected into the Ward committees as representatives for 
specific topics but do not have established channels to further com-
municate these topics between the local community, the councillor and 
the local Municipality. Further, despite the high official level of literacy, 
which according to Knysna’s IDP is ranging between 80 % to 100 % for 
different cultural groups (Knysna Municipality 2012a: 18) this did not 
seem to reflect the local realities. The factual state of literacy, as com-
municated by community workers and as encountered during research, 
was rather low. Following the definition of the Department of Social De-
velopment, a literate person in the IDP is defined as someone ‘aged 14 
years and older (…) if they have successfully completed seven years of 
formal education.’ (Knysna Municipality 2012a: 18). However, local 
schools in the townships are facing enormous challenges to address and 
cope with the local realities of school kids. Thus, many school kids in the 
townships allegedly are formally passing school year after school year, 
without developing the expected skills, as class teachers cannot cope 
with keeping them in the same year for several years in a row. Thus, 
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school kids can leave school with their formal degree, formally fulfilling 
the criteria for literacy and numeracy, but not having the associated 
skills. The lack of a proper functioning education system seemed to have 
provided a basis for the lack of participation of communities through lo-
cal Ward committees or else, as sometimes even the committee mem-
bers or Councillors may have low reading and writing skills. It was noted 
by community workers that the respective Councillors and committee 
members would consequently be embarrassed to call for public meet-
ings, by fearing that participants may have better developed reading 
and writing skills. The partially low level of education of selected com-
munity representatives would thus cater for a lack of confidence to 
bridge between community and Council. However, the remuneration of 
Councillors would be an incentive to run for office, despite potentially 
not feeling confident to communicate between the municipality and the 
community.  
- Community Development Workers (CDW): The Community Develop-
ment Workers Programme (CDWP) was launched in November 2003, 
led by the Department of Public Service and Administration (DPSA), with 
the aim of Community Development Workers ‘to work with government 
and other stakeholders in order to help bridge the gap between gov-
ernment and the community; and strengthen integration and coordina-
tion between services provided by government and access to these ser-
vices by communities’ (Department Public Service and Administration 
2010: 3). The job purpose of CDW is to ‘liaise, co-ordinate, mobilise, in-
form and assist communities with access to services provided by gov-
ernment and to assist communities to identify and communicate their 
needs to government within the national, provincial and local govern-
ment sphere in order to bring government closer to the people’ (De-
partment Public Service and Administration 2010: 6). It is planned that 
one CDW should be employed per local Ward, however during the time 
of research only three CDWs were employed for ten Wards. The short-
age of seven CDWs for Knysna municipality was in continuation of this 
situation also noted in the IDP for 2013/2014. (Knysna Municipality 
2013: 167). In consequence, Knysna Municipality requested the De-
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partment of Local Government to assist in this regard, as funding was 
lacking. However, the acting director of the CDWP stated in January 
2013 that ‘Due to budget constraints no additional CDW’s will be ap-
pointed at any municipality.’ (Knysna Municipality. 2013: 167). The tre-
mendous shortfall of funding to facilitate the initiative to bridge the gap 
between government and community was considered as core setting 
hampering successful implementation of the programme. The CDWP al-
so facilitates that local communities know their rights and also the es-
tablished communication channels, to articulate their needs through 
the Ward committees. The CDWP has different well-prepared training 
materials in this regard (see e.g. Department Cooperative Governance 
and Traditional Affairs 2010a, 2010b), but due to extreme understaffing 
(three CDW for almost seventy thousand citizens) the programme can-
not cope with all the needs, as partially the CDW need to be active on a 
personal level, as e.g. when supporting local citizens to obtain Identity 
Documents (ID).  
- Catchment management forums: As outlined in Chapter 3.5.2, the 
catchment management forums, as non-statutory but important bodies 
for collaboration, were the local core organisations that should address 
water resources management in a holistic and integrated manner. In 
DWAFs guidelines for catchment forums (Department Water Affairs and 
Forestry 2001: para 2.2.4), it is stated that: ‘A key area of focus is the 
need to ensure the involvement of previously disadvantaged groups in 
the entire process (of forum establishment).’ For both local forums, 
KCMF and WLCMF, the constitution states that: ‘The Forum aims to 
have as wide a membership as possible from a demographic, geographic 
and interest point of view, thus ensuring representation of the communi-
ties, interest groups and local authorities in the Forum's area of jurisdic-
tion.’ (KCMF 2008: par 6.1, WLCMF 2007: par 6.1). As outlined in Chap-
ter 3.5.2, participants during the time of research did not include any 
representatives from previously disadvantaged communities. Whereas 
during 2004 and 2005, a few years after the start of the WLCMF forum, 
very few members from the previously disadvantaged community were 
attending the forum, they soon refrained from participating further, as 
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they were under the impression that their presence was rather a matter 
of quota, than of true interest into their perspectives. Since then, no 
further interactions between the local forums and representatives from 
the poorer communities were noted. 
- Other forums, clubs, associations: It seems to be part of a mostly ‘white 
culture’ to formally or informally gather in associations, clubs or organi-
sations around a variety of different interests. This covers home owners 
associations, ratepayers and voters associations, sports clubs, wildlife 
and other conservation oriented associations. The numerous local initia-
tives that took notice and addressed water related concerns, were 
mainly driven by a conservation oriented, vocal group of white, mainly 
retired people (the ‘greenies’), lacked representativity of other cultural 
groups, served to exchange and lobby across peers and did not function 
as bridging organisation across the societal divide. They further partially 
had well-established connections to lawyers, scientists, politicians, or 
other people that could effectively support developing and pushing 
conservation oriented local development, thus effectively hampering in-
frastructure development proposals. Despite the fact that the discourse 
of some of these associations was driven by inclusivity (as e.g. the 
‘Sedgefield Ratepayers and Voters Association’, who specifically had 
amended their name by also including ‘voters’ and not only ‘ratepay-
ers’), the groups had originally been set up by white citizens, which still 
dominated the culture of these organisations during the time of re-
search. The rather ‘white’ culture to associate through clubs, forums 
and associations, however, did not seem to be part of the cultures of 
previously disadvantaged communities. Previously disadvantaged com-
munity members were rather associating through an uncountable num-
ber of local churches, but not through associations pushing certain in-
terests. The open involvement of local churches in political and societal 
matters at the research site could however not be noted. Local decision-
making seemed to be highly shaped and influenced by well organised 
and very vocal mostly nature conservation oriented organisations. It 
was noted that local authorities о being obliged to demonstrate public 
participation and due to lack of other channels – mostly took the route 
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to communicate local issues through these associations, like the Knysna 
Environmental Forum and the Sedgefield Ratepayers and Voters Associ-
ation. The differences in local cultures, and the specific noted cultural 
feature of disadvantaged communities to NOT formally associate 
around specific interests, excluded them from the established local 
practice of decision-shaping, decision-making and public participation. 
Boundary objects in terms of processes: Processes that focused on bridging 
the gap between communal needs, decision-making and governmental sup-
port included intensive public participation programmes implemented by the 
local Municipality in the context of Integrated Development Planning (IDP). 
This was further completed by strong efforts of the district Municipality to 
mediate between needs and support on a strategic district level. Further, dur-
ing the time of research, the DWA facilitated public participation processes to 
communicate the contents of the National Water Resources Strategy II and to 
collect feed-back by stakeholders. Depending on the setting of the processes 
or workshops, the level and quality of participation was experienced very dif-
ferently: 
- IDP on district level: Public participation at district level was experi-
enced in a one-day IDP summit or feed-back workshop, proofing a rela-
tively high cultural representativity. A variety of diverging concepts on 
water management, community needs and sustainable development 
challenges were framed and addressed in an integrated manner for the 
(higher aggregated) district level. This tool was not specifically designed 
to assess needs of specific local communities on grass-root level, but to 
rather assess strategic challenges on district level to achieve develop-
ment mandates.  
- IDP on local Municipal level: Integrated Development Planning at Mu-
nicipal and Ward level reflected a highly intensive programme of consul-
tation with the public, according to Wards. However, as described 
above, the Ward structures did not function very well in the townships. 
Whereas Ward committees of wealthier areas rather addressed needs 
such as paving of roads or walkways or renaming of streets, Ward 
committees of poorer areas articulate basic needs in terms of housing, 
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schools or a police station or the need for job creation. The attitudes 
during consultation processes with the poorer communities were expe-
rienced differently, partially characterised by silence of participants, 
partially by a confronting attitude. The local Municipality provided in-
tensive efforts, but was challenged by a lack of trust. However, the local 
Municipality was highly motivated and intensively investing in this in-
strument for bridging the societal gap. Documentation of the processes 
remains highly impressive (See Knysna Municipality 2012a: 41о51, 2013: 
53о108).  
- DWA and the NWRS II: DWA conducted two workshops in the research 
area to share and discuss the National Water Resources Strategy II with 
local stakeholders. Whereas also the district Municipality, in line with 
their mandate, had facilitated stakeholder consultation at a strategic 
level through their IDP summit, the approach of DWA was inherently 
different. Instead of facilitating one summit or workshop to address all 
political and local levels at once, DWA specifically designed two work-
shops at two distinct societal and political levels: one workshop, imple-
mented at the Eden District Municipality, addressed local authorities 
and decision-makers, and a second workshop explicitly addressed 
members from previously disadvantaged communities. This second 
workshop was conducted at Thembalethu, the main township of 
George. Both workshops were totally differed in outline, atmosphere, 
discussion style and also regarding the input provided by stakeholders. 
Whereas the workshop at the district Municipality was characterised by 
long presentations and rather moderate to no discussions, the work-
shop in the township was marked by short presentations, active partici-
pation and rather a confrontational attitude by community members. 
Discussions covered questions on lack of access, lack of water for sub-
sistence agriculture, lack of knowledge and rights and procedures to en-
gage. A total clash of concepts regarding the workshop objective be-
came obvious in this second workshop: DWA wanting to share and dis-
cuss a national strategy with end-users from the townships and local 
people wanting to share and discuss individual and communal concerns 
related to water. Settings of DWA required the discussion of the Strate-
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gy with the public, and DWA did so through intensive efforts. However, 
the workshop design proofed a conceptual gap between the National 
Department and the end-users. This was an example for the extraordi-
narily high emphasis on public participation given by National Govern-
ment – and the real-life challenges in designing and ‘doing it the right 
way’. One reason leading to the principal misunderstanding on the 
meaning and objective of the workshop was assigned to the lack of 
proper translations. Whereas DWA was fully convinced that the work-
shop in the township would be conducted in English language, the De-
partment had respectively outlined the whole programme in English. 
This created a first and important ‘clash of concepts and cultures’. Par-
ticipants took this as offence, and enforced the whole meeting to be 
conducted purely in Afrikaans and Xhosa. Translations between Afri-
kaans and Xhosa were facilitated by DWA representatives on the spot, 
however, since then partially own government officials from DWA could 
not further follow the workshop, as some of them did neither speak Af-
rikaans nor Xhosa. It would have improved the exchange to either de-
sign a single workshop to address all political and societal levels at once 
(authorities as well as community members), as successfully done 
through Eden District Municipality in their IDP summit, or – if purely ad-
dressing the local communities – to respectively design the local work-
shop differently, for instance through involvement of the CDWP in 
workshop design and preparation, as well as a straight facilitation of the 
workshop in the local main languages of communities, which are Xhosa 
ort Afrikaans, and with equal translations into the other language as 
well as English. 
Boundary objects in terms of mechanisms о Working for Water (WfW)30: One 
of the core programmes, which aim to bridge between concepts of poverty al-
leviation and nature conservation, is ‘Working for Water’. In this study WfW is 
                                                     
30
  Due to the importance of the Working for Water programme or mechanism in the local 
as well as international (research) context, as well as its explicit aim to combine poverty 
alleviation with conservation benefits, which was actually experienced as major ‘clash of 
concept’ in the research area, this boundary object will be analysed in greater detail. 
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categorised as boundary object in terms of a programme as well as in terms of 
a large scale mechanism for poverty alleviation and nature conservation. 
‘Working for Water’ (WfW) has been established in 1995, with the aim of ‘sus-
tainably controlling invasive alien species by 2020 in order to contribute to 
economic empowerment, social equity and ecological integrity’ (Turpie et al. 
2008: 791, following Department of Water Affairs and Forestry 2004b). Re-
moval of alien species does not only support the restoration of hydrological 
functioning of river catchments and improvement of surface water run-off, 
but also restores natural fire regimes and the productive potential of biodiver-
sity and land (Turpie et al 2012: 788, van Wilgen et al. 2008). This is done in 
South Africa in a labour-intensive way, to support the overarching goal of pov-
erty alleviation by creating short- to medium-term jobs for unskilled workers 
(Coetzer and Louw 2012). There exists an ample range of literature on this in-
ternationally recognised programme, with regard to the background of the 
programme, its reasons and modes of implementation, its worldwide unique-
ness with regard to its dimension and the challenges and related learning pro-
cesses for implementation (see e.g. McConnachie et al. 2013, Rodricks 2010, 
Turpie et al. 2008, van Wilgen and Richardson 2012, van Wilgen et al. 1998, 
2008, 2011a, b, 2012a, b, Woodworth, 2007). It was stated that control costs 
over fifteen years amounted to 3.2 billion South African Rands (or US$ 457 
million) (van Wilgen et al. 2012a: 29), with the bulk of funding provided 
through poverty relief programmes (Turpie et al. 2008: 791). 
Despite acknowledging the significance of the project, it’s effectiveness has 
however repeatedly been questioned, both, with regard to its conservation 
and restoration objectives (see e.g. van Wilgen 2009: 340, van Wilgen et al. 
2011b, van Wilgen et al. 2012a), as well as with regard to its social benefits 
(see e.g. Buch and Dixon 2009, McConnachie et al. 2013). An extensive range 
of highly specialised research focuses on aspects of conservation ecology (van 
Wilgen at al. 2011b: 285о287), tackling detailed questions such as ‘hydrologi-
cal effects of invasions, economic impacts of invasions, prioritization studies, 
water use by invasive alien plants, the economics of clearing operations, the 
inclusion of control considerations for alien plants in water-resource planning, 
biological control, remote sensing for mapping the extent of invasions, genetic 
techniques to improve understanding of invasions and their management, ef-
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fects of control and rehabilitation projects, effects of invasive eucalypts on ri-
parian areas, emerging invaders’ (van Wilgen at al. 2011b: 286). This is imple-
mented by well-known South African research organisations, such as the 
ŽƵŶĐŝů ĨŽƌ ^ĐŝĞŶƚŝĮĐ ĂŶĚ /ŶĚƵƐƚƌŝĂů ZĞƐĞĂƌĐŚ ;^/ZͿ͕ ƚŚĞ tĂƚĞƌ ZĞƐĞĂƌĐŚ
Commission (WRC), the Agricultural Research Council, the Department of Sci-
ence and Technology – National Research Foundation’s Centre of Excellence 
for Invasion Biology and the South African National Biodiversity Institute 
(SANBI) (van Wilgen et al. 2011b: 286). At SANBI, a specific research unit fund-
ed by WfW as part of SANBIs Invasive Species Programme (SANBI ISP) focuses 
on research on new invasions and improvement of institutional coordination 
to effectively implement national eradication plans, with an annual budget of 
36 million South African Rand (in 2013 equivalent to approximately three mil-
lion Euro) (Wilson et al. 2013). However, topics such as the social impacts and 
effectiveness of the programme to alleviate poverty, as the main argument for 
national government to provide funding, are totally under-researched, and 
there exists hardly any information on this. At the opposite, current literature 
factually states, that it was required to shape the discourse around poverty al-
leviation, in order to assure national funding: ‘Although studies had shown 
ƚŚĂƚ ƚŚĞƉƌŽŐƌĂŵŵĞǁŽƵůĚŚĂǀĞŚĂĚƐŝŐŶŝĮĐĂŶƚďĞŶĞĮƚƐĞǀĞŶ ŝĨ ũŽďĐƌĞĂƚŝŽŶ
had been very small, the programme’s ability to create many jobs, and there-
fore directly affect the lives of many people, was fundamental to securing 
funding and sustaining political support. Linking the programme to job crea-
tion, and aligning it with the new government’ s Reconstruction and Develop-
ment Programme, provided the novel strategy that made the package emi-
nently saleable.’ (van Wilgen 2011b: 387). This goes in line with Turpie et al. 
(2008: 1о2), stating that ‘Conservation in South Africa has historically been 
perceived as a luxury and the concern of the wealthy, especially since almost 
all conservation efforts are focused on the protected areas, which tend to be 
geographic, economic, and socio-political enclaves. Conservation therefore en-
joys a low priority in relation to other more pressing social issues on the politi-
cal agenda. There is pressure to utilise land and water resources as opportuni-
ties for economic development, sometimes in direct conflict with conservation 
goals. This has serious implications for the future health of terrestrial and 
aquatic ecosystems and their capacity to deliver goods and services that also 
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contribute to social and economic welfare. Recognising this, there has been 
considerable effort to describe biodiversity values and the socio-economic im-
pacts of ecosystem degradation (e.g. Turpie 2003; Turpie et al. 2003). This may 
justify conservation efforts, but does not guarantee an improvement in the al-
location of scarce government resources to conservation in South Africa.’  
In general, only very few recent studies could be found that analyse effects by 
WfW or other expanded public works programmes (EPWP) on the poor or 
(just) on implementation challenges that are impacting on effectiveness 
through a societal perspective (see e.g. Buch and Dixon 2009, Coetzer and 
Louw 2012, Hough and Prozesky 2012, 2013, McConnachie et al. 2013, 
Mtapuri 2014, Urgenson et al. 2013). It further seems, that research efforts on 
social impacts, despite poverty alleviation being the main driver for assurance 
of national funding, are almost non-existent, whereas, as outlined, considera-
ble efforts, funding and institutional structures address conservation driven 
research. This again reflects an exclusive and excluding practice, this time 
manifesting societal gaps through scientific research priorities and practice, 
diverting the aim of a boundary object that had deliberately been developed 
to address societal needs to manifest conservation concepts. The desperate 
situation with regard to (lacking) research on societal impacts can be summa-
rised, as done in McConnachie et al. (2013: abstract): ‘Recent studies have 
raised questions over the effectiveness of this program in achieving both its 
ƌĞƐƚŽƌĂƚŝŽŶ ĂŶĚ ƉŽǀĞƌƚǇ ĂůůĞǀŝĂƚŝŽŶ ŐŽĂůƐ͘ dŚŝƐ ŝƐ ƚŚĞ ĮƌƐƚ ƐƚƵĚǇ ƚŚĂƚ ǁĞ ĂƌĞ
aware of that synthesizes the knowledge of managers on both the poverty al-
leviation and environmental outcomes of a public works project.’ 
Social impacts are expected through different means by the creation of in-
come, capacity development and training, development of entrepreneurial 
skills, and specifically addressing gender and other imbalances by ensuring 
employment quota (60 % women, 20 % youth and 2 % disabled) (Magadlela 
and Mdzeke 2004, Buch and Dixon 2009). Each of these elements contains in-
herent own challenges for effectiveness and sustainable impacts and Buch and 
Dixon (2009: 1, abstract) argue that ‘while WfW has produced some positive 
tangible social development outcomes, these are neither substantial nor sus-
tainable.’ Assessing or quantifying these in detail is impossible under the cur-
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rent way of project monitoring, which will be discussed through the realities 
as encountered at the study site.  
Concepts and discourse around WfW as encountered at the study site, were 
almost purely circling around ‘nature conservation’, ‘restoration of river 
catchments’, ‘increasing water yields’, ‘a mechanism for PES’, and almost non-
existent focusing on the originally intended impacts on poverty alleviation. 
Neither poorer communities in the research area nor conservation focused 
organisations were aware of the range of local WfW activities, partially due to 
the activities mainly being implemented in mountainous areas, thus out of 
sight. Awareness was strongly dependant on the level of exposure to concrete 
activities nearby. In the research area, two actors were implementing WfW ac-
tivities during the time of the research, both with totally different approaches, 
funding schemes and mechanisms. Eden District Municipality was implement-
ing activities at comparatively small scale, mainly on private land, and strug-
gled with stable funding, which allegedly led to breaks for local contractors 
and challenged societal effectiveness. The main actor of considerable im-
portance was SANParks, with a steadily increasing budget from 3.7 million 
Rand in 2009 to 6.68 million Rand in 2012. SANParks cleared alien vegetation 
in protected areas, as well as buffer zones, mainly focusing on the Garden 
Route National Park, but also just starting to get involved in private conserv-
ancies. During the time of research SANParks project managers worked with 
approximately twelve out of seventeen local contractors, selected through 
tendering procedures, and clearance happened in a strategic manner in the 
order of prioritised areas.
31
 The focus on clearance from ‘source to sink’, thus 
during the time of the research focusing on mountainous areas, also explained 
the reduced level of awareness on WfW, as WfW activities were not easily vis-
ible. However, some local contractors – and related communities, such as the 
local Rastafarian community, proofed both, profound knowledge on the im-
portance for conservation of water sheds, as well as practical knowledge and 
skills to work as contractor. SANParks just started to initiate a research pro-
                                                     
31
  Figures were abstracted from interviews as well as Minutes of Meetings of the KCMF 
and WLCMF. However, data was difficult to assess, and figures may not be precise, but 
the presented data gives an idea of the general range, as well as the way of monitoring. 
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ject, assessing social impacts of their WfW interventions on local families, es-
pecially on the effects of women being away from their families. The prescrip-
tive quota to employ 60 % women, combined with SANParks efforts to clear in 
remote areas, required women to be away from home for one to two weeks. 
However, results of this study were yet outstanding. So far, reporting on socie-
tal benefits only covered inputs in terms of person days, and did not allow in-
sights into and impacts on communities (be it intended or unintended). 
SANParks expenditure budget for 2011/2012 was 10 200 000 Rand (South Af-
rica National Parks 2012: 105). SANParks reported that in 2012 15 355 man-
days were provided at the Garden Route area, with initial clearance of 2543 
ha, and follow up clearance of 3174 ha (Wilderness Lakes Catchment Man-
agement Forum 2012). This way of reporting is in line with SANParks annual 
reporting at national level, were social deliverables through extended public 
works programmes are presented purely in terms of inputs in the categories 
of: number of people employed, person days worked, training days, SMMEs 
created, SMMEs used, amount paid to SMMEs (R million) and total expendi-
tures (see e.g. South Africa National Parks 2007: 54 and all annual reports of 
the following years). However, local monitoring of WfW, neither of Eden Dis-
trict Municipality, nor of SANParks, went beyond monitoring of inputs instead 
of impacts. This is in fact a noted methodological challenge, confirmed by 
McConnachie et al. (2013: 548), who quote that the ‘overriding focus of ex-
panded public works programmes (EPWP) (is) on measuring person day inputs 
and the quantity of beneficiaries’, and that ‘goals are often framed as inputs 
(e.g. money spent, people employed) rather than outputs (reduction in the ex-
tent of invasion, or progress toward a societal goal within a defined 
timeframe’. Thus with this current model of data assessment and monitoring, 
it is impossible, to assess impacts of WfW on poverty alleviation, and thus to 
streamline its effectiveness in this regard. They further argue that despite the 
repeated identified need but noted shortfalls in proper monitoring of socio-
economic impacts of WfW, this has since not been changed and is further 
challenged by the lack of proper baseline data. It has further been recommend 
that the ‘programme moves towards outcomes-based monitoring, and not just 
the monitoring of inputs or activities. This would be in line with a movement 
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towards results-based monitoring and evaluation, in order to manage for re-
sults.’ (Coetzer and Louw 2012: 799). 
In summary of the above, Buch and Dixon (2009: 138) shall be quoted: ‘The 
focus of WfW undoubtedly remains on the conservation of water and biodiver-
sity, and in its present form social development would appear to be only a pe-
ripheral goal, attainable through temporary job provision and its associated 
economic multipliers. A key challenge for the future, therefore, is to integrate 
social development more fully with the programme’s environmental goals. 
Although this echoes the many criticisms levelled at the community based con-
servation approaches of the past, where the mere inclusion of people in such 
initiatives was regarded as a proxy for poverty reduction, empowerment and 
social development, the context of WfW is rather different. The participation of 
people in WfW’s conservation activities is fundamentally essential; without the 
active eradication of alien invasive species South Africa’s biodiversity and wa-
ter resources will be degraded.’ This also summarises the potential that the 
mechanism as boundary object has to bridge between the experienced and 
still prevailing societal gap, expressed through a ‘clash of concepts’ between 
‘conservationists’ and ‘previously disadvantaged communities’, who need to 
focus on the fulfilment of the basic needs. However, getting this boundary ob-
ject to properly function in this regard requires a shift of research activities 
away from the dominating focus on conservation ecology, to societal impacts 
and effectiveness in poverty alleviation. Assessing and monitoring societal im-
pacts requires a shift away from ‘input monitoring’ as discussed above, to-
wards a model of outcome or result-based monitoring. There exists extensive 
experience in this regard, developed in transdisciplinary manner and adapted 
to developmental contexts, e.g. through South Africa’s own experiences with 
regard to Strategic Adaptive Management, as applied through SANParks, or by 
international development organisations.
32
 This requires a detailed develop-
ment of impact models, a proper baseline assessment followed by simple and 
practical impact monitoring mechanisms. It is only through these efforts, that 
                                                     
32
 For instruments for practical and decentralised monitoring and evaluation (M&E), that 
could improve WfWs effectiveness, see e.g. <www.giz.de/en/aboutgiz/517.html>, 
viewed 28 May 2015, further especially outlining results-based monitoring systems. 
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WfW could become an effective boundary object, to support sustainable up-
liftment of previously disadvantaged communities. 
3.6.2 Drivers of exclusion: Concepts and settings 
Trying to analyse conceptual phenomena and settings that characterise the 
previously disadvantaged communities and that constitute obstacles for fruit-
ful collaboration across the societal gap between decision-makers and exclud-
ed water users was challenged by the enormous cultural diversity and richness 
that was found within the townships. This covers – following classical South 
African categorisation – not only different groups clustered according to their 
skin colours or race (classically distinguished between Black, Coloured, White, 
Asian and others) and respective differentiation of concepts, but an extreme 
additional diversity of cultural groups also within these clusters. Acknowledg-
ing this diversity, South Africa has eleven national languages, three of which 
are dominant in the research area (Xhosa, Afrikaans and English), and com-
municating across multiple languages already constitutes a barrier in itself. In 
order to understand, how the gap between the decision-making minority and 
the ‘unheard and invisible’, culturally extremely heterogeneous majority is 
constituted, concepts and settings of citizens from the townships were ana-
lysed with their relation to integrated water resources management, equity 
and sustainability. Following approaches from grounded theory, it was tried to 
transcend abstraction with regard to explaining the phenomenon of exclusion. 
Due to the high complexity and richness of local cultures, beliefs, diverging 
economic situations, educational backgrounds of people living in the same 
spatial sub-area of a township, it was however of utmost difficulty to derive 
separable clusters of mindsets that allowed insights into reasons for this ex-
treme societal gap, but an attempt is provided below.  
Access – a matter of housing: To redress failures of apartheid in terms of ex-
cluding citizens from access to resources based on their race or skin colour, 
one core principle of the National Water Act is ‘equity’. This principle shall as-
sure equal access to water, as well as the benefits derived from water for all 
South Africans. Access to water in ‘developed’ areas is easy, as all houses have 
house connections and different types of access to sanitation. Water supply 
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for developed areas was specifically challenged during the drought. However, 
access for these areas is not considered a general problem, and water con-
sumption is high. Access to water and sanitation in the townships – thus for 
the great majority of ƚŚĞƉŽƉƵůĂƚŝŽŶо primarily seemed to depend on the type 
of housing people were living in, rather than on general water availability or 
scarcity. Housing types and related access seemed to depend on historical de-
velopments of townships, amended through different eras of governmental 
housing projects, now further influenced by recent municipal spatial planning, 
and generally based on ‘land planning and politics’. Acknowledging the diffi-
culties in providing precise figures, as also stated in Knysna’s IDP (Knysna Mu-
nicipality 2013: 125), available figures will be included, where they help to vis-
ualise grounded findings and dimension of contrasts. The water use in the 
Municipality ‘varies between 320 l/person/day for full water and water-borne 
sewer service on large properties to 6 l/person/day for settlements, where no 
formal water supply exists.’ (Department Water Affairs and Forestry 2007: 21). 
Considering concerns on accuracy of available data, access to water and sani-
tation is as follows (Figure 11 and Table 12): 67 % of the population are esti-
mated to have house connections, 13 % have yard connections, 14 % have ac-
cess to public stand posts within two hundred meters walking distance, and 16 
% have access to public stand posts within a walking distance of more than 
two hundred meters:  
 
Figure 11 Water provision infrastructure (Knysna Municipality 2013: 45, following 
Stats SA 2011)  
  
3 – Empirical Research: A South African Case Study 153 
 
Table 12 Sanitation coverage (Knysna Municipality 2013: 46) 
Description 
2010/11 2011/12 
Actual Actual 
Household 
Sanitation/sewerage: (above minimum level) 
Flush toilet (connected to sewerage) 13 977 14 687 
Flush toilet (with septic tank) 2 466 2 466 
Chemical toilet 0 0 
Pit toilet (ventilated) 0 0 
Other toilet provisions (above minimum ser-
vice level) 
0 0 
Minimum Service Level and Above Sub-total 16 443 17 147 
Minimum Service Level and Above Percentage 94.4 94.4 
Sanitation/sewerage: (below minimum level) 
Bucket toilet 0 0 
Other toilet provisions (below minimum ser-
vice level) 
0 0 
No toilet provisions 973 4 303 
Below Minimum Service Level Sub-total 973 4 303 
Below Minimum Service Level Percentage 5.6 5.6 
Total number of households 17 416 21 893 
However, the situation as encountered in reality, both for Sedgefield and 
Knysna, seemed a lot more fuzzy and complicated. Access to water and sanita-
tion within the township seemed generally very chaotic, as different standards 
for access to water and sanitation had been applied under different political 
eras and housing schemes: some areas had historically grown and others were 
recently designed and newly developed. Whereas some houses had a metered 
yard connection and people regularly paid for their water, they did not neces-
sarily have access to a toilet. Others – living in recently built subsidized houses 
– had house connections and flush toilets, no water meters, but suffered from 
other water related problems. Some houses in the steep hills get regularly 
flash flooded during heavy rains based on the wrong site selection for con-
struction and amplified by malfunctioning storm-water drainage systems. 
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Other prefabricated subsidised houses show considerable problems of mois-
ture and mould due to alleged poor construction quality. No municipal budget 
exists for O&M of these houses, and people have generally little means to re-
pair occurring damages by themselves. Table 13 illustrates the struggles, when 
trying to categorise the complex range of housing types or types of dwellings.  
Table 13 Dwellings: Example for categorisation (Knysna Municipality 2013: 38) 
Type of Dwelling 2001 2011 
House or brick structure on a separate stand or yard 9 244 14 295 
Traditional dwelling/hut/structure made of traditional 
materials 
870 139 
Flat in a block of flats 262 616 
Town/cluster/semi-detached house (simplex, duplex or 
triplex) 
366 819 
House/flat/room, in backyard 236 340 
Informal dwelling/shack in backyard 338 1 266 
Informal dwelling/shack, squatter settlement 3 241 4 000 
Room/flatlet not in backyard but on a shared property 99 89 
Caravan or tent 48 34 
Based on both – type of dwelling and further legal or illegal initiatives of indi-
viduals or groups to gather access to water and sanitation by own means if not 
provŝĚĞĚďǇƚŚĞůŽĐĂůDƵŶŝĐŝƉĂůŝƚǇо concepts within the townships respective-
ly varied from ‘we have no water problem’ to a variety of different, major wa-
ter problems. These cover: 
- No access to water due to a housing backlog – the biggest articulated 
need is housing and the related access to services in terms of roads, wa-
ter and electricity 
- Water pollution (algae in the drinking water, brown colour of drinking 
water, ‘running tummies’ of children) 
- Water shortages (either by broken pipes or technical pressure problems) 
- Overflowing septic tanks – no O&M by the Municipality 
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- Flooding of houses (wrong site selection, no proper stormwater drain-
age),  
- No water for subsistence gardening 
To simplify, based on own obƐĞƌǀĂƚŝŽŶƐĂŶĚĚĂƚĂ͕ ƚŽǁŶƐŚŝƉƐо regarding the 
acĐĞƐƐƚŽǁĂƚĞƌĂŶĚƐĂŶŝƚĂƚŝŽŶо could be clustered as follows: 
Some areas were characterized by individual type one or two-storey housing 
on separate plots and surrounded by little open space. This could refer to his-
torically grown areas (former areas of the coloured population), or also to 
newly developed subsidized housing areas, and apparently access to water 
and sanitation in both housing schemes constituted a minor problem.  
A second cluster comprised plots with a solid housing structure and several 
(poorer) attached shacks to it on the same plot. The solid houses were con-
structed under different political eras, mostly equipped with a water connec-
tion (either with a tap within the house, or on the plot) and access to sanita-
tion (mostly either with flush toilets or septic tanks). The (informally con-
structed) shacks or rooms attached to the house, partially very poor and basic, 
were rented out and tenants usually shared water connection and sanitation 
with the owner. However, water and sanitation systems were partially mal-
functioning, septic tanks overflowing, and the local Municipality had no 
maintenance budget for these houses and systems. Local people complained 
about poor construction quality of houses and related infrastructure and 
about the local Municipality as ‘not caring’, while at the same time the affect-
ed citizens would neither have the means nor the knowledge to repair broken 
infrastructure by themselves.  
A third settlement cluster in the context of water supply and sanitation were 
the fully informal areas – spread around the townships, and mostly covering 
wooden shacks. In these areas numerous households shared public taps and 
limited public toilet facilities within different walking distances. Partially peo-
ple had constructed their own toilets of various systems near the house, due 
to security concerns and inconveniences to use public toilets. This was mostly 
done by digging a hole in the ground and erecting a small wooden structure 
above. If the toilet was ‘full’, it either got emptied by the people, or else – if 
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space was available – it got covered with earth, a hole was excavated a meter 
aside, the toilet shack was moved, and this functioned until the ‘new’ toilet 
was filled up again. These attempts of self-help, due to security concerns (at-
tacks and rapes) were not considered as ‘safe and equitable access to sanita-
tion’ and further led to health problems and contamination of groundwater 
resources. These informal areas were partially not included in the municipal 
planning due to different reasons, such as land not belonging to the municipal-
ity or not featuring basic standards for construction, due to steep slopes or 
other reasons. Thus there were also no attempts by the local Municipality to 
develop these areas, before legal and technical matters would be resolved, 
which is being addressed through the municipal IDP. 
Production and reproduction of societal gaps о design principles for town 
water supply: The biggest articulated and tangible need and a topic of utmost 
emotional and political relevance was housing development and all the ser-
vices that are associated to this (roads, electricity, water and sanitation, a 
postal address, thus also easier location of the property by police or ambu-
lance, in case of emergency). The community noted that the Municipality 
would not be able to provide housing and infrastructure in adequate number, 
quality and time, further complained about the total lack of transparency with 
regard to processing of housing applications and numerous, highly emotional 
stories of ‘messed up applications’ were told. This utmost emotional topic and 
the way that people feel it would be addressed by the government seemed to 
have created a total lack of trust in the government structures and thus no ba-
sis for willingness to cooperate. 
Access to housing is dependent on many factors, such as availability of munic-
ipal land, funding, capacities to implement housing schemes and many more. 
One setting that seems to foster the production and reproduction of the soci-
etal dichotomy and inequalities seems to be manifested in the Guidelines for 
Human Settlement Planning and Design (Department Housing and CSIR 2000). 
The guidelines state, that ‘The establishment of economically, physically, envi-
ronmentally and socially integrated and sustainable built environments is one 
of the most important factors which will contribute to harnessing the full de-
velopment potential of South Africa and addressing distortions of the past and 
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the future needs of our growing population.’ (Department Housing and CSIR 
2000: i) 
In different talks it came out, that disproportions with regard to water supply 
in the townships compared to other parts of the town were manifested 
through the Human Settlement Handbook (Department Housing and CSIR 
2000). The handbook amongst other topics provides construction standards 
for water supply and bases these on estimated water demand and ‘historical 
water consumption’ patterns of water users. Thus, the guidelines are mani-
festing advantages for water users that historically already had prioritised ac-
cess to water and are reproducing disadvantages for those, who never had 
proper access to the natural resource (see Department Housing and CSIR 
2000: Chapter 9: 20). Thus the guidelines are working against the principle of 
‘equity’. Design criteria for water supply systems are provided in the hand-
book in a double standard: different technical parameters, such as pipe diam-
eters or residual pressures, apply for ‘developing areas’ and for ‘developed ar-
eas’ (Department Housing and CSIR 2000: Chapter 9: Design Criteria: ϭϵо24). 
Thus a dual system for access to water is defined and manifested through the 
Handbook, and thus not seen as fully redressing the disproportions of access 
to water resources, as implemented under apartheid. 
Access – also a question of power: Whereas access to services especially in in-
formal areas is principally bad, exemptions can be observed. Understanding 
reasons, why some people are ‘better off’ despite the same (lack of) rights to 
be connected to municipal services, gives insights into societal structures of 
self-help. Some examples of different scales shall be highlighted:  
- Backup through the church: At Knysna, one of the sites being under spa-
tial dispute is an area that has been blocked for formal housing devel-
opments, as it is belonging to the South African National Roads Agency 
(SANRAL) and shall eventually serve for the relocation of the National 
Road N2 that currently leads through town. It was unclear, if this plan 
will ever materialise and meanwhile other options seemed to be more 
appropriate. Studies and discussions were going on for a long time and 
people having settled in this area had meanwhile set up impressive 
structures, but without protected rights or access to services. Structures 
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included pre-school, churches, private housing including partially well-
maintained privately set-up water and sanitation facilities. One plot was 
particularly well developed for the community, based on an initiative of 
one of the South African Christian churches. This included a pre-school, 
water provision from the public tap and topped up by rainwater tanks. 
Sanitation was assured through ‘rent-a-toilet’ – systems: portable toilets 
were bought from a private provider from the neighbouring Municipality 
of George, 60 km away, who also regularly came to empty and maintain 
the toilets. Whereas the church had the means and interest to develop 
the place to support the local community and to maintain the place and 
pay for privately organised services, the Municipality did not support any 
development of access to Municipal services in this area, as the land of-
ficially not belonged to them. However, also the Municipal attitude 
seemed to have changed back and forth, access to electricity was con-
firmed and should have been granted, and was also paid for at the Mu-
nicipality, but the installation never materialised. The Ward committee 
could not effectively bridge between the church and the Municipality, 
although the Municipality had raised this as the proper route to apply in 
this case. However, despite the strong difficulties as encountered based 
on land politics among governmental departments (SANRAL and the lo-
cal Municipality), access to water, sanitation and other services could be 
developed for the community through external support from a church. 
- Communal self-help – Judah’s square: Another example of self-help was 
given through the local Rastafarian community: here, a religious group 
had gathered and created a space for themselves, bridging across all 
races and embracing coloured, black and white people. The housing 
schemes were self-constructed and well-maintained, the houses had ac-
cess to water and sanitation, and maintenance of water infrastructure 
was to some extend done by the community. The area included commu-
nal facilities, a church, a pre-school, a bed & breakfast, a small arts and 
crafts shop and a small kiosk. Here, access could be developed through 
self-help of a religious community without back-up from the mother-
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church. The Rastafarians were further almost the only local community 
with relatively well-established marketing33. It seemed that any local au-
thority or conservation-oriented initiative (e.g. SANParks, the Garden 
Route Initiative, the Working for Water programme or the River Health 
Programme) that seeked to collaborate with local communities, had ap-
proached Judah’s Square, as they were relatively well organised and 
easy to approach. However, Judah’s square seemed to constitute a de-
marcated and small ‘local phenomenon’, that made it relatively easy for 
external organisations to associate and engage with, but engagement 
seemed to remain a closed-loop phenomenon and little benefits spread 
to other communities within the township. 
- Individual self-help – the Rainbow Community Project
34
: Whereas in 
the examples above the power to overcome disadvantages was finan-
cially and spiritually backed up by a religious community – either with 
support from a mother-church – or by self-organisation, also limited ini-
tiatives of individual up-raising could be found. The Rainbow Community 
Project is one of these examples: this project, implemented on grass-rot 
level, was fully based on individual means and spirit of a local woman. It 
focused on early-childhood development, supported the development of 
pre-schools, facilitated procurement of school-uniforms and school-
equipment for the very poor and organised community gatherings and 
cultural events. This was financed by private means and fund-raising 
through tourists, by facilitating township tours, providing local catering 
services and multiple other jobs. The family developing the project 
shared the vision of a ‘rainbow-community’, not segregating people in 
mind or heart based on racial or different social or cultural backgrounds. 
They aimed to become fully self-sufficient, in terms of water (rainwater), 
sanitation (ecological sanitation systems) and electricity (solar). Land 
                                                     
33
  <www.judahsquare.co.za/>, viewed 28 May 2015. 
34
  <www.knysnalivinglocal.co.za/>, and <www.knysnalivinglocal.co.za/community-experiences/
dining-experiences/34-sister-food.html>, http://rainbowprojectknysna.yolasite.com>, viewed 
26 May 2015. 
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that was previously not considerable for development, due to steep 
slopes, had been levelled with construction machines at private costs 
and a house including a communal hall was developing steady but slow-
ly. The project revealed a lot of real-life struggles when trying to uplift 
the community against economic and political and societal odds across 
the societal dichotomy – and also within the township. A long struggle 
went on with the local municipality to legalise the initiative and the re-
lated development, to rezone the land that had been made suitable for 
development by own means, but decisions had allegedly been blocked 
by Ward and municipal council politics. At the time of the research, the 
matters were not yet resolved. Structural settings considerably hamper-
ing the development of the project related to the lack of access to 
knowledge and information on rights and means to engage, lack of ac-
cess to funds, difficulties to create an own income based on tourism, and 
difficulties to effectively engage with local government structures, based 
on Ward and Council politics and official red tape. 
Settings of powerlessness – the case for the majority: Whereas the above 
cluster revealed structures of power to develop access to services against all 
odds, based on external support from a mother-church, through associating 
within a religious community or based on an individual strong spirit of uprais-
ing, the majority of previously disadvantaged communities however seemed 
to be speech- and helpless.  
Powerlessness to uprise or participate can be explained through concepts and 
settings of the previously disadvantaged communities. The challenges that the 
majority of citizens in the townships are facing are tremendous and cover a 
very broad range of social and economic problems, which in total seemed to 
make it almost impossible for the economically poor, to leave the settings in 
which they were born and to get a chance to meaningfully improve their living 
conditions or participate in any local debate. The concepts and settings of 
considerable influence, hampering upraising and public participation, have 
been identified as the following (acknowledging questionable data quality, 
figures illuminating the situation are provided in Annex 9):  
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- Poverty, unemployment and dealing with financial debts: High poverty 
(absolute and relative) and high unemployment rates constitute serious 
obstacles for improvement of local living conditions. Community mem-
bers further stated that dealing with personal financial debts constituted 
a serious problem and created harsh dependencies of citizens from local 
money lenders. 
- HIV / AIDS and tuberculosis: Major health related challenges, through 
HIV / AIDS as well as tuberculosis (TB), added to the social struggles and 
meaningful participation. The IDP addresses this topic as follows: ‘A 
comprehensive HIV / Aids Strategy needs to be developed to address 
challenges of the evolving epidemic of HIV / AIDS and tuberculosis in the 
Greater Knysna Municipal Area. This Strategy will be regarded as Coun-
cil’s commitment and determination to face HIV / AIDS and TB not only 
as medical and health problems, but also to address them as cultural, so-
cial and economic issues which affect all sectors of our society and every 
family in our community.‘ (Knysna Municipality 2013: 140) 
- Crime and drug abuse: High crime rates, rapes or attacks, reflected the 
lack of personal security and hampered participation, as private houses 
always needed to be guarded by an adult. Substance or drug abuse con-
stituted a serious social problem in the townships. The topic also affect-
ed numerous children: ‘Sexual offences reported to the police increased 
with an alarming 67 % between 2011 and 2012 while drug related crimes 
also show a considerable increase’ (Knysna Municipality 2013: 42).  
- Malnutrition: A limited number of local soup kitchens works on improv-
ing the nutritional situation of school children, as a large number of chil-
dren are not getting one proper meal per day. 
- A failing education system: the education system did not seem to ad-
dress and be able to cope with the local realities of school kids in the 
townships. Kids were facing numerous challenges, starting from unsafe 
environments at home and the surrounding townships, where it had 
been reported that kids had been disappearing, further ranging from 
malnutrition, poor health care, up to ‘simple’ obstacles, such as lack of 
school equipment or transportation. The lack of a proper education sys-
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tem was perceived as one of the strongest settings hampering socio-
economic change and meaningful participation. 
Clash of concepts: In total, basic needs of the majority of the previously disad-
vantaged communities did not seem to be met in one or more of the catego-
ries above. This created a serious obstacle for respectful living as well as 
meaningful participation, as the main concerns were ‘to bring bred to the ta-
ble’ and to ‘create a safe space for the family’. The concept of ‘assuring the 
basic needs’ locally clashes with other concepts of verbally active organisa-
tions of different scale and power, such as SANParks, CapeNature, the Knysna 
Environmental Forum (KEF), the Wildlife and Environment Society of South Af-
rica (WESSA), the Garden Route Initiative (GRI), strongly fostering the locally 
dominant concept of nature conservation. Despite a partially strong discourse 
of these organisations on inclusion of concepts of conservation and communi-
ty development, practical success could not be confirmed at larger scale. Clash 
of concepts especially referred to the sectors that did or should influence the 
local economy and cater for jobs. Whereas emphasis in the public discourse 
was strongly on tourism as main economic driver (supported by a conserva-
tion driven concept, also including preservation of local water resources and 
the conservation of pristine rivers and the Knysna estuary), the concepts of 
the communities however reflected that tourism could not provide stable job 
opportunities for the majority of the poor and that it was further very difficult 
for them – despite numerous trainings offered by Knysna Municipality о to 
meaningfully profit from tourism, be it indirectly or through direct engage-
ment with tourists. The previously disadvantaged communities at Knysna Mu-
nicipality rather saw their skills in other sectors than tourism (especially in 
construction), but job opportunities in the construction sector were very lim-
ited, constraint by the lack of land for development projects, and limited ca-
pacities to provide Municipal services within the urban edge in general. In case 
construction projects got implemented, the ‘fight for jobs’ was very strong and 
political, and people were highly emotional about the process how workers 
got selected to participate, and which racial group or Ward they would repre-
sent, so that the benefits of job creation would be evenly distributed across 
the local community.  
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According to the Spatial Development Framework (Knysna Municipality 2008), 
the agricultural sector, forestry and industry had been identified as providing 
the most stable opportunities for employment, whereas it stated that ‘a more 
comprehensive tourism offering has also been noted as being important.’ 
(Knysna Municipality 2008: 24). The potential of tourism was further analysed 
in Knysna Municipality (2012b), however, recommendations remain vague. 
Despite the importance that was previously assigned to agriculture and forest-
ry for job creation, these sectors are declining. Primary data analyses revealed 
that the major loss of forestry-related jobs was assigned to the translocation 
of Knysna’s sawmill that was operated on Thesen Island, to George, which is 
about 60 km away. This had led to a great loss of jobs as well as sources for 
municipal income through industrial rates and taxes, and Knysna Municipality 
had lost their only large industry. Since then, Knysna Municipality itself is con-
sidered to locally be the largest employer. Thesen Island was then developed, 
starting in 1998, as high-class residential and holiday island, which however 
did not equally provide stable job opportunities for the local community. The 
development of Thesen Island supported a symptomatic change of the local 
discourse leading away from Knysna as a ‘historical timber town’, providing 
jobs through forestry and timber production, to Knysna as ‘traditional tourism 
place’.
35 By substituting the local sawmill through high-class housing and holi-
day facilities, and by respectively supporting that people with (high) economic 
resources and respective power would buy properties at Thesen Island, the lo-
cal discourse had been strengthened with regard to ‘tourism as main econom-
ic driver’, and nature and estuary conservation as ‘goose that lays the golden 
egg’. The developments and investments that had led to a ‘tourism based’ dis-
course, away from job creation through industry and / or forestry seemed to 
have meanwhile created an irreversible paradox that challenged equal and 
sustainable development of the local Municipality.  
Agriculture in the area was characterized by dairy production and vegetable 
farming, further lifestyle and hobby farms, and the total absence of emerging 
farmers or farmers from previously disadvantaged communities. Despite the 
                                                     
35
  On the self-concept see: <www.thesenislands.co.za/index.html>, viewed 26 May 2015. 
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potential that had been assigned to agriculture for job creation, the absence 
of emerging farmers was argued to be based on high land prices, a slow pace 
of land reform and other factors. Also here inherent contradictions of con-
cepts and settings fostering the production and reproduction of societal gaps 
became evident:  
- The stipulated need for extension of the agricultural sector to provide 
stable job opportunities versus the noted decline of the agricultural sec-
tor and an absence of emerging farmers;  
- A dominant discourse around tourism and nature conservation, high 
land prices and a growing number of ‘hobby farms’ versus the 
acknowledge seasonality of the tourism sector and the limited opportu-
nities for stable job creation through tourism for members of previously 
disadvantaged communities.  
Whereas the conservation-driven discourse circled around concepts as Pay-
ment for Ecosystem Services (PES), the challenges for these approaches to 
practically function across the extreme inequalities and for the high numbers 
of poor as reflected through the Gini-coefficient were not schematised. Due to 
the importance of this specific finding on clash of concepts for local sustaina-
bility, one longer quote from an interview shall be provided, illuminating the 
limitations of conservation to cater for job creation in this context of extreme 
inequality. Although referring to Kruger National Park, it symptomatically re-
flects a similar clash of concepts as encountered at the Garden Route, though 
at the research site encountered at considerably smaller scale:  
‘(What communities want is) jobs, without even hesitating, there are loads of 
projects and literature that has shown that if you ask anybody what is it that 
they want, what do they want to benefit from a protected area, it’s not re-
sources like everybody thinks, it’s jobs. And the problem is that this perception 
is never really going to change, because of how economy has changed. Peo-
ple’s dependency on things, converting from livelihoods and subsistence liveli-
hoods to a cash economy, has changed quite a lot. And the things that people 
value within their household are much more cash based, so people need mon-
ey. So the problem is that we have for instance two million people next to the 
Kruger National Park and if you just look at Kruger, they can employ about 2 
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000 people. So even if they double the amount of people working in Kruger, it’s 
4 000 people and there’s still two million people that want jobs. People almost 
perceive a national park as a solution to world poverty or to national poverty 
or regional poverty and the big issues that need to be dealt with are these 
mismatched perceptions of what can come from protected areas and then ap-
preciation or an understanding of what the intangible benefits are, that come 
from protected areas, like clean water.’ (Interview in 2011). 
Challenges for collaboration: As mentioned, the majority of the previously 
disadvantaged communities were not visible in local processes of engage-
ment, despite a strong emphasis that local government and organisations 
were putting on public participation across the societal gap. Concepts and set-
tings that challenged effective public participation were analysed as the fol-
lowing:  
- Lack of knowledge and information on rights, structures and instru-
ments to engage: As outlined before, the general level of knowledge on 
rights and channels to engage was very low, and resources to address 
this noted shortfall, as e.g. through the CDWP were very limited. 
- Lack of trust, skills and confidence: Especially the relationship to gov-
ernment was clearly characterised by frustration and lack of trust and 
the main concept was ‘they do not care’. This expanded to the lack of 
trust in other local organisations and forums that invited to meetings, 
workshops or processes of engagement. Meaningful participation was 
further hampered by the lack of confidence and means to engage with 
perceived ‘authorities’, as well as within the local community. 
- ‘No rates – no rights’: A strong concept shared across the community 
was assigned to ‘as we pay no rates, we are not granted any rights’. 
Whereas the local communities felt that no rights were assigned to them 
with regard to access or operation and maintenance of infrastructure by 
the local Municipality, as they would not be paying rates and taxes, they 
further felt that areas in town were people paid rates and property taxes 
would get served better and quicker. The Municipal concept was contra-
ry: Municipal employees rather commented, that people from the local 
communities would not report, if something was broken; as soon as the 
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Municipality would receive a complaint they would have regulations on 
how to follow up on the complaints, and they would stick to these regu-
lations and treat every citizen the same. Thus, although the legal system 
assigned rights in terms of provision of services to all South Africans, 
previously disadvantaged communities felt neglected by government, or 
dealt with without priority, due to paying no or lower rates for municipal 
services. Ratepayers’ positions towards a concept of cross-subsidy were 
divided, partially fully acknowledging the need for an economic share of 
responsibilities based on different financial means to contribute and par-
tially not supporting that cross-subsidy would be an inherent part of fa-
cilitating ‘equity’. For the second group of ratepayers the concept of ‘eq-
uity’ meant that ‘everybody should pay the same rates for accessing (the 
same) municipal services’. The reasons for not paying rates in the town-
ships however were wide and complex, challenged by structural prob-
lems as outlined above. As mentioned before, subsidised housing during 
the time of research came without water meters, as this was not a prior-
ity of Government for different reasons о but in contrary some houses in 
the townships had water meters from previous eras and paid for their 
services. It further needs to be distinguished between people that based 
on the lack of income had no ability to pay rates and taxes, and people, 
that were also encountered during research, that would actually like to 
pay for their services and have the financial means to pay, but did not 
encounter proper channels to do so. Not all people living in the township 
were necessarily extremely poor, but the individual economic situation 
was neither reflected in nor related to having legal access to municipal 
services: People with stable income did not necessarily live in a proper 
house with related access to municipal services or had a title deed for 
the land they were living on. Due to the lack of land, people had to settle 
were they found a safe space, and this led to situations, where people 
with stable income were living in a shack as back dwellers somewhere, 
not paying rates, as they had no metered connections. 
- Lack of positive examples: Apart from not knowing how to engage, talks 
had revealed that communities had partially never even thought about 
engaging as means to facilitate any sort of change. The local mentality 
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was strongly driven by a culture of resignation and helplessness. Practic-
es and politics of the two major parties, ANC and DA – changing power 
back and forth in Knysna’s Municipality о seem to have not only created 
the total lack of trust into any political party, it further supported the 
development of a feeling of ‘they are all anyhow the same’. Neither elec-
tions nor communication per se through any official structures were per-
ceived as means for change. This may partially be assigned to the history 
of powerlessness and suppression of rights and participation during 
apartheid, and aggravated by big disappointments into the African Na-
tional Congress (ANC) after the end of apartheid. 
- Fragmentation within the townships: It was found that people who 
grouped in communities seemed to develop a certain power to be able 
to jointly improve their living conditions, and self-organise access to ser-
vices. It was thus further questioned during research, why other citizens 
in the township would not do so. This was assigned to the following: also 
communities within the township were societally considerably fractured, 
what hampered collaboration and uprising. The distinction of societal 
groups within the townships based on races and cultures was very dom-
inant in language, discourse and self-perception.
36 For the coloured 
people a relatively homogenous concept did emerge, that related to 
them as the ‘silent’, ‘moderate’, ‘invisible’ and ‘forgotten’ ones, follow-
ing concepts of: ‘the Whites had everything during apartheid, the Blacks 
have the ANC and ‘toitoi’ (organise strikes and marshes, in case of need) 
and we have nothing.’ Another strong and shared concept allegedly 
hampering collaboration of the coloured population within their own 
culture was the strong self-perception of ‘We don’t stand together’. They 
however conceptually perceived this to be different for the black and 
white population, whom they perceived to group to achieve their inter-
ests. As outlined, the ‘white population’ indeed followed a culture of as-
                                                     
36
  This, interestingly, was the only boundary concept in terms of terminology that was 
shared across different races and cultures: the distinction of citizens based on their 
race / skin colour, and the respective separation into ‘black African’, ‘Coloured’, White’, 
‘Indian/Asian’ and ‘other‘ people. 
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sociating and grouping, however ‘black’ population did not seem to have 
a shared concept in this regard. They further did neither all participate in 
marshes and strikes (as perceived by the public) nor all followed the 
ANC, but were rather further fractured into different groups. However, 
these complex and complicated cultural and societal structures reflect 
the extreme cultural richness and diversity of the South African popula-
tion, which may challenge collaboration, but is an intrinsic asset of South 
Africa.  
As outlined, the challenges for the local communities are broad and complex, 
and achieving meaningful participation requires many challenges to be ad-
dressed at various levels. This is done through various programmes, but al-
ways challenged by the scarcity of resources to work on all the identified 
needs, as well as the extreme inequalities, that constitute the major challenge 
for equal and sustainable development. 
3.7 Emergency: Collaboration under Pressure 
Data analysis revealed that collaboration of stakeholders under water-induced 
emergency, as experienced during the drought was inherently different from 
water resources management under ‘normal’ circumstances, as described in 
Chapters 3.5 and 3.6. Decision-making during the drought had wide-ranging 
impacts for the future of equal and sustainable water resources management 
at the research site and shall therefore be discussed in further detail. The 
emergency situation had triggered that finally decisions were taken, funding 
mobilised and measures implemented that had been pending over several 
years prior to the drought. It seems that water stress and emergency im-
proved collaboration across stakeholders and over different governmental 
spheres, supported the development of shared concepts and eased settings 
for collaboration. Data analysis revealed that patterns of collaboration during 
and after the drought considerably deviated from patterns of collaboration 
during and after flood events. This can be explained by the different nature of 
the emergencies: the drought was a ‘slow onset disaster’ and in its severity af-
fecting the region for the first time. It had socio-economic impacts on numer-
ous sectors, affected the entire population and lasted more than two years. 
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This allowed the slow development of shared concepts and mechanisms of 
collaboration over time. The floods, repeatedly affecting the research area 
and rather characterised as ‘rapid onset disasters’, had also caused the devel-
opment of mechanisms for collaboration, though not of equally wide ranging 
intensity, effectiveness and consequences. The concepts and means of collab-
oration under flood emergency differed from mechanisms under drought 
conditions, probably as they did not develop over a longer lasting period, as 
experienced during the drought. Flood mitigation during emergency rather 
triggered ‘once-off reactions’ in terms of mitigation measures and recovery. 
However, as outlined in Chapter 3.5.2 especially the affected citizens – as a 
consequence of repeated flood events – strongly, but with limited effective-
ness, engage to opt for effective mitigation in future. During the drought the 
processes of collaboration over different governmental spheres were shaped 
over two years and were leading to substantial outcomes with considerable 
impact on sustainable and equitable water resources management in the re-
search area. This study thus focuses on the analysis of drought related mecha-
nisms of collaboration, in the light of the development of shared boundary 
concepts, eased settings and the development of boundary objects – as tools 
that facilitate collaboration and joint decision-making. However, especially 
during the first months of the drought, processes of collaboration and deci-
sion-making were rather chaotic and unstructured, overlapped, or were ham-
pered. An attempt to derive abstracted phenomena and structural patterns 
that shaped mechanisms of collaboration is given below.  
3.7.1 The drought (2008/09 – 2011): Background 
As outlined before, the research area is characterised by relatively short river 
catchments, and town water supply for the two towns of Sedgefield and 
Knysna is mainly based on ‘run-off river schemes’. Sedgefield depends almost 
entirely on river flow of the Karatara River, Knysna is to about 80 % dependent 
from ‘run-off river abstraction’. Water in Knysna is mainly coming from the 
Knysna River, and to a small portion (~25 %) topped up by the Gouna River. 
Prior to the drought, both towns were facing challenges to assure town water 
supply during the peak holiday season in December and January, which coin-
cides with the driest time of the year. Water restrictions were already in place 
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prior to the drought, as precautionary measure and due to limited capacities 
of the Wastewater Treatment Plant, which though had meanwhile been up-
graded. During the peak holiday period, the population considerably increases 
and the dimension of this situation was estimated as follows: the population 
of Knysna consists of approximately forty-four thousand, and a holiday popu-
lation of about fifteen thousand people (Department Water Affairs 2010a: 4), 
Sedgefield is estimated to have approximately thirteen thousand fife hundred 
citizens and a holiday population of fife thousand visitors (Department Water 
Affairs 2010b: 4). The rural area of Rheenendal has an estimated population of 
three thousand four hundred people (Department of Water Affairs 2010c: 3) 
and the rural area of Karatara of approximately seven hundred people (De-
partment of Water Affairs 2010d: 3). Water stress during the peak season is 
assigned to the increased number of people aggravated by higher water con-
sumption patterns of visitors.  
Already during December 2008, the local Municipality (LM) Knysna had noted 
the low rainfall, but was faced with high water consumption patterns. There-
fore, demand reduction measures in terms of public awareness campaigns 
and compliance monitoring of water restrictions were initiated. However, in 
January 2009, the town of Sedgefield faced a situation where the Karatara 
River, the source of town water supply for Sedgefield, stopped flowing. For 
Sedgefield, being almost entirely dependent on river flow, the situation was 
out of sudden very dramatic and immediate measures had to be implemented 
within few days to provide the town with water. The reasons for the sudden 
and severe situation of water scarcity were identified as the meteorological 
conditions, thus a very dry summer season, combined with the high water 
demand during the peak season, general absence of water storage facilities, 
ĂŶĚо due to the low watĞƌ ůĞǀĞůŽĨƚŚĞ<ĂƌĂƚĂƌĂƌŝǀĞƌо a backflow of saline 
water up to the abstraction point, which made the abstracted water not suit-
able for human consumption. The local Municipality Knysna urgently searched 
help from the Eden District Municipality and immediate support measures 
were jointly implemented.  
This covered the costly exercise of trucking water from the neighbouring mu-
nicipality to Sedgefield, filling it into a reservoir that could feed into the nor-
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mal reticulation network. Within about a week, an alternative water source 
was found and an emergency pipeline was laid between the neighbouring 
Hoogekral River that was still flowing, and the Karatara River. Further, nine 
boreholes were drilled to top up town water supply by groundwater re-
sources. As a result, expensive water trucking could be terminated. Within the 
same time frame, a consulting company identified different short-, medium- 
and long-term measures to address the local situation, as it was not clear, how 
long the drought would last. Further, the Environmental Health section of 
EDM was asked to implement public awareness campaigns, covering health 
related aspects of safe water handling as well as awareness measures to re-
duce water consumption.  
A few weeks later also in Knysna the situation became very tense, as also the 
Knysna river had a highly reduced water flow. The availability of limited stor-
age facilities for town water supply however gave Knysna a little bit more time 
to assess and implement solutions to top up town water supply and water did 
not need to be trucked in by tankers. For both towns a detailed emergency in-
tervention programme was designed, that lined out various options for imme-
diate (within days up to two months), short-term (within six months), medi-
um-term (within twelve months) and long-term measures and respective 
funding required (Knysna Municipality 2009a, b). These reports served as 
boundary objects, thus as medium to communicate the Municipal needs to 
core stakeholders at district, provincial and national government level to 
commonly assess opportunities for funding and procedures for quick imple-
mentation. 
Funding was secured through a mixture of sources (Table 14 and 15), which 
led to a variety of medium to long-term measures to be implemented. Fund-
ing sources included reallocation of outstanding payments for Municipal flood 
recovery from the years 2006 and 2007 to current drought disaster mitigation, 
funding through the Municipal Infrastructure Grant (MIG), own funding from 
the local Municipality and financial support from National Treasury. Measures 
covered groundwater abstraction through boreholes (twenty eight drilled and 
seventeen equipped, producing an estimated yield of 3 Ml / day), the imple-
mentation of a mobile desalination plant in Sedgefield (completed during De-
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cember 2010, with a contracted capacity of 1,5 Ml / day), as well as a Reverses 
Osmosis Plant (RO) in Knysna (completed during August 2011, with a contract-
ed capacity of 2 Ml / day). The implementation of these measures, especially 
the installation of the two desalination plants, have wide-ranging effects on 
the future of the local Municipality’s town water supply, as both plants have 
been blamed for never having been fully operational. This will be explained in 
greater detail below. 
Table 14 Summary of funding allocations for drought emergency assistance 2009 – 
2010 (adapted from Holloway et al. 2012: 39) 
Municipality 
Funds in South African Rand 
Urban Infrastruc-
ture 
Agricultural relief Total 
Knysna 57 862 072 1 023 615 58 885 687 
Table 15 Summary of funding allocations for urban water supply infrastructure 
2009 – 2010, by funding source (adapted from Holloway et al. 2012: 39) 
Munici-
pality 
Funds in South African Rand 
National 
Treasury 
Municipal 
Budgets 
Municipal 
Infra-
structure 
Grant 
(MIG) 
Regional 
Bulk In-
frastruc-
ture 
Grant 
(RBIG) 
Eden 
DM 
Total 
Knysna 40 100 
000 
8 350 000 9 212 072 0 200 
000 
57 862 072 
3.7.2 Concepts, objects and settings under pressure 
Data analysis revealed that the complex processes of collaboration during the 
drought were overlapping at various governmental levels and in time. They 
were amended over the period of two-three years, and changed in line with 
changing concepts and settings. The drought conditions were first noted in 
Knysna Municipality, but expanded during the following year also to the 
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neighbouring Municipalities of George, Mossel Bay and Bitou and also to the 
neighbouring district Central Karoo. It was the local Municipality Knysna, to-
gether with EDM who considerably pressured and facilitated the development 
of mechanisms for collaboration across governmental spheres and Depart-
ments, as they were the first to be confronted with a severe shortage for town 
water supply. Further, the region was not considered to be prone to droughts 
and no monitoring or emergency plans for drought mitigation were in place. 
The disaster hit the area totally unprepared and mechanisms for collaboration 
and mitigation had to be developed under pressure and from scratch. Estab-
lishing effective mechanisms took about ten months. This coincided with the 
period that in the wider temporal and spatial picture of the drought, extend-
ing over different municipalities and over a period of more than two years, 
was retrospectively defined as ‘risk escalation phase’ (see Table 16). Other 
Municipalities later profited from the established communication channels 
that had been initialised by Knysna Municipality and EDM and that had devel-
oped during the first 10 months of the drought, by quicker achieving disaster 
declarations and related support.  
Table 16 Phases of the 2008 – 2011 Southern Cape drought (adapted from Hol-
loway et al. 2012: 35) 
Phase Dates Classifica-
tion 
Description 
I 2008:  
JanuaryоDecember  
Risk ac-
cumula-
tion  
Declining annual rainfall, combined 
with increasing water demand. 12 
month Standardised Precipitation 
Index (SPI) – Moderate  
II 2009:  
JanuaryоOctober  
Risk esca-
lation  
Poor rainfall, declining dam levels. 
Sedgefield’s water source depleted 
(January 2009)  
ϭϮŵŽŶƚŚ^W/;:ĂŶƵĂƌǇоDecember 
2009) Severe – Extreme 
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Phase Dates Classifica-
tion 
Description 
III November 2009–
April 2010  
Risk inten-
sification  
Poor rainfall. 
Nov 2009: Disaster declaration: Eden 
District 
Emergency measures  
DWA domestic water restrictions in-
troduced in Hessequa, George, 
Knysna, Mossel Bay and Bitou Local 
Municipalities (January 2010)  
IV  2010: 
MayоDecember  
Risk stabi-
lization  
Demand measures institutionalized 
DWA domestic water restrictions re-
inforced, George, Knysna, Mossel 
Bay and Bitou (July 2010)  
DWA domestic water restrictions re-
inforced, George, Knysna, Mossel 
Bay and Bitou (December 2010)  
Rainfall restored.  
12 month SPI (January 
2010оDecember 2010) Mild 
V 2011: January 
оJune  
Risk de-
escalation  
Substantial rainfall in many areas. 
Favourable dam levels maintained.  
DWA domestic and industrial use 
water restrictions for Hessequa, 
George, Knysna, Mossel Bay and 
Bitou lifted (April, 2011)  
Water demand monitored. 
The complex dynamics of collaboration, as well as the implications for future 
town water supply for Knysna Municipality will be described in the following, 
by discussing initial difficulties and dynamics of collaboration, the break-
through for ‘formalised’ collaboration, the role of DWAF during emergency 
management as custodian of South Africa’s water resources and the imple-
mented measures and consequences for equity and sustainability. This will be 
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done through the view of the boundary work framework by analysing the de-
velopment of shared boundary concepts of the problem definition and man-
agement objectives, the shaping of settings, and the use of boundary objects 
for collaboration. 
Initial dynamics of collaboration: Collaboration between the local and district 
level was established very quickly, and a shared concept of the urgency of the 
local situation was immediately visible within few days. The shared boundary 
concept was: ‘there is no water, we must provide water to the people’ and re-
spectively action was taken and water was supplied, but collaboration with 
the provincial and national level was not yet very effective. The concept of 
emergency during the following months slowly ‘trickled up’ from the local and 
district level to the Provincial level, pushed by selected interventions and by 
worsening drought conditions. Finally, in August 2009, thus eight months after 
the occurrence of the emergency in Sedgefield, stakeholders across all gov-
ernmental spheres started to collaborate, and regular mechanisms for com-
munication were established, also based on the strong support of the Head of 
the Provincial Department of Local Government. The dynamics of this process 
of developing a shared concept, tools for collaboration and the shaping of set-
tings for collaboration shall be described in further detail: 
During January 2009 it was communicated by the local Municipality to the dis-
trict Municipality that the Karatara river, Sedgefield’s source of town water 
supply, had stopped flowing, leaving the town with two days of water supply. 
Immediate water supply measures were undertaken and, at end of January 
2009 the Council of Knysna Municipality had decided to request the declara-
tion of a local disaster in line with the Disaster Management Act (Act 57 of 
2002). However, seeking assistance from Provincial and National Government, 
including the Department of Water Affairs and Forestry (DWAF) in the situa-
tion of emergency did initially not work as desired and it became visible that 
the settings in terms of roles and responsibilities, options, processes and pro-
tocols to seek support during a drought were not clear to the core stakehold-
ers over different governmental spheres. Especially DWAFs role and effective-
ness was perceived controversially by the stakeholders and again (see Chapter 
3.5.2) regarded as ‘rather reactive – never proactive’, in some cases creating 
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more confusion than providing effective support, which will partially be illu-
minated below. In principal, the farer away the officials were from the actual 
local emergency situation (geographically as well as administratively), the less 
they seemed to share the concept of immediate and emergency need. Knysna 
Municipality had thus formally asked the Eden District Municipality on Febru-
ary 3rd to follow up on the request of a local disaster declaration. 
A disaster declaration serves a ‘boundary object’ between core stakeholders 
for emergency management: it articulates and manifests a shared concept of 
need across multiple governmental spheres and it serves to ease settings for 
collaboration by pooling additional resources and clarifying roles and respon-
sibilities for disaster management. In addition, financial resources can easier 
be accessed, additional staff can be assigned to mitigate the problem, bureau-
cracy can be reduced and legal requirements for license applications and re-
lated procedures can be eased under emergency. In general, a disaster decla-
ration suddenly fosters a shared understanding of a problem, and support can 
be facilitated in an easier way. 
The required process to declare a local disaster starts at the local Municipality, 
who submits о ďĂƐĞĚŽŶĂĐŽƵŶĐŝůƌĞƐŽůƵƚŝŽŶо a request for disaster declara-
tion to the district level. The District council decides whether or not to pass 
the request on to the Provincial level. The Provincial level decides through a 
cabinet resolution, whether or not to support the request. If the request gets 
supported, it is passed on to the National level. The National Disaster Man-
agement Centre assesses in a classification process, if they can confirm the lo-
cal disaster. If so, this needs to be published through a Provincial gazette. As 
soon as the local request has successfully passed the process, additional re-
sources can be assigned by different governmental spheres. In line with this 
procedure, the Eden District Municipality had per Council resolution approved 
the request from Knysna Municipality and had passed it on to Provincial Gov-
ernment during April, three months after occurrence of the water shortage. 
The delay in this process was explained by a ‘hung district council’, and as ex-
plained, a district council resolution was required to continue the procedure 
to officially declare a disaster. 
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Whereas the local Municipality and EDM in cooperation with a local consulting 
company were immediately busy with identification of concrete mitigation 
measures, the Provincial Premiers Coordinating Forum had decided at end of 
February to investigate the local situation through a task team and to analyse 
background and reasons for the sudden severity of the situation and assess 
required actions to mitigate the disaster through a broader perspective. End 
of April 2009, a detailed report by the task team was submitted to the Premier 
of the Provincial Government of the Western Cape, outlining the crisis situa-
tion in Knysna, giving reasons for its sudden severity and providing clear rec-
ommendations how to mitigate the crisis (Department of the Premier 2009). 
This report was considered as providing unbiased evidence and information 
on the current situation, and seemed to have been a first effective ‘boundary 
object’, bridging between the urgent local needs and the Provincial Govern-
ment. It further paved the road for the later development of a shared concept 
of need and emergency. The Provincial Disaster Management Centre (PDMC), 
in consequence of the report, was now also politically backed up to approach 
National Government to investigate options for funding of mitigation 
measures. Formally however, little else was happening after the request of 
Eden District Municipality to declare a local disaster and finally, in a meeting at 
the PDMC 8th of July, held between core stakeholders including the local Mu-
nicipality, it was decided and communicated that the request for disaster dec-
laration would at this stage not be followed up further by the Provincial Gov-
ernment. 
In consequence of three factors: a) the decision of Provincial Cabinet not to 
follow up on the local disaster declaration at that stage, combined with b) 
worsening conditions of drought throughout the entire Eden District and c) an 
increasing pressure by the local Municipality seeking support from Provincial 
and National Government, the PDMC on August 26th initiated a first broad 
stakeholder workshop, the ‘Eden Water Crisis Meeting’. This workshop includ-
ed representatives from meanwhile also other affected local Municipalities, 
Eden District Municipality, Provincial Government and National Government 
and served to assess the current situation, identify key actions and develop 
support for the implementation of these actions. The first Eden Water Crisis 
Meeting overlapped with the official letter of the PDMC to EDM, from August 
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27 2009, stating that Provincial Cabinet did not support the disaster declara-
tion at this point of time, but would assess measures to assist the local and 
district municipality otherwise. 
One of the main challenges when bringing together core stakeholders from 
different governmental spheres for the first time at the Eden Water Crisis 
Meeting was the noted lack of a shared concept across stakeholders of what 
constitutes a ‘drought’. In fact, there exist more than hundred fifty definitions 
of this term, and the definitions can be classified in line with four categories: 
meteorological, hydrological, agricultural, and socioeconomic droughts. 
(Wilhite and Glantz 1985). The lack of a shared boundary concept regarding 
the definition of a drought seemed to have constituted an obstacle for collab-
oration and also allegedly hindered the classification as local disaster. The 
guiding principle for funding in cause of a declared disaster during the emer-
gency (Disaster Management Act from 2002 under section 56) and for post-
disaster recovery and rehabilitation, as outlined in the Disaster Management 
Act from 2002 under section 57, requires assessing: ‘whether any prevention 
and mitigation measures were taken (or initiated by the municipality or prov-
ince), and if not, the reasons for the absence of such measures; whether the 
disaster could have been avoided or minimised or whether prevention and mit-
igation measures had been taken; whether it is reasonable to expect that pre-
vention and mitigation measures should have been taken (or initiated) in the 
circumstances (by the municipality or province).’ (Republic of South Africa 
2002: ss 56 and 57) In this context, it was felt necessary by the stakeholders to 
develop a shared understanding of the causes that had led to the water crisis: 
were the conditions or settings for the sudden and severe water shortage hu-
manly induced or a cause of nature? And equally important: could anyone be 
blamed for the crisis to occur? As mentioned in Chapter 2.5, water resources 
management is highly political, and especially in case of a crisis, the political 
dimension becomes visible. Thus the South African Weather Service was re-
spectively asked to provide a definition of a ‘drought’, and the DWAF was 
asked to provide historical data on river flows of selected rivers. Whereas the 
first task could be facilitated easily, DWAF apparently had difficulties in provid-
ing the required data. The initial lack of a shared understanding of the term 
and the concept of a ‘drought’ as well as the lack of quick provision of histori-
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cal hydrological data seemed to have constituted an initial obstacle to assess 
and confirm reasons for the crisis in greater detail, in order to facilitate collab-
oration and support.  
As analysed in great detail in a post-crisis study conducted by Stellenbosch 
University, it was later confirmed, what at the time during the emergency had 
slowly to be analysed: ͚dŚĞƉĞƌŝŽĚϮϬϬϴо2011 was reflected in exacting mete-
orological, hydrological and agricultural drought conditions across the Eden 
and Central Karoo District Municipalities. These were evidenced by measurable 
reductions in rainfall, stream flow, groundwater levels and vegetation cover. 
These reductions were also not limited to a single annual cycle, and spanned at 
least two to three years.’ (Holloway et al. 2012: Executive Summary 3.1). Fur-
ther it is stated that: ‘Consistent with prevailing studies on drought and water 
scarcity elsewhere in the world, the severity of the 2009о2011 Eden and Cen-
tral Karoo drought was amplified by interacting risk drivers that had progres-
sively escalated the risk of a wide-spread water shortage. These included 
greatly increased water consumption prior to the onset of meteorological 
drought conditions, both in agriculture and in rapidly growing coastal towns. 
Prior to the drought emergency, such conditions had been accompanied nei-
ther by rigorous water demand management, nor systematic investment in 
water infrastructure and (in some municipalities) the requisite technical capac-
ity required to manage water supplies sustainably. Water resource develop-
ment had not kept pace with rising demand. These risks were further exacer-
bated by a lack of systematic drought risk management planning – especially 
where this applies to urban settings. Specifically, there was no uniform defini-
tion of ‘drought’, nor were there accompanying indicators that would have al-
lowed for early signal detection and possible early action. Prior to the drought 
emergency, no indicator-linked contingency plans existed that would have en-
abled an earlier, ‘less resource-intense’ response.’ (Holloway et al. 2012: Exec-
utive Summary 3.5). ‘Drought risk amplifiers’ had seriously aggravated the 
vulnerability of Municipal towns to water scarcity: underfunding of the local 
Municipality to properly fulfil the role as local water service provider, the re-
lated lack of adequate O&M, lack of implementation of leak detection and loss 
reduction measures, rapid population growth, huge in-migration and related 
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increased water needs had made the local Municipality vulnerable to meteor-
ological and hydrological droughts. 
Whereas the local Municipality, as outlined in Chapter 3.5.2, had outsourced 
numerous studies on extending town water supply and storage systems for in-
creasing general and seasonal needs, decisions never had come through prior 
to the crisis. In addition to lack of funding, also the clash of concepts of gov-
ernmental authorities regarding dams as options for bulk water storage in an 
ecologically highly valued area seemed to have hampered implementation. 
The technical options had been investigated in extensive detail but decision-
making and implementation seemed to have been financially and conceptually 
deadlocked. During the drought, based on a slow but steady shift of mind-sets 
and the development of a shared boundary concept on the urgency of the lo-
cal situation, the settings to ease collaboration were specifically shaped. This 
included allocation of additional funding, additional resources by various 
stakeholders in terms of times and expertise to implement joint drought man-
agement activities, the development of eased mechanisms for communication 
and decision-making, reduction of red tape, i.e. postponing environmental li-
censing procedures for infrastructure projects for the time after emergency. 
Break-through for collaboration: It seemed that increasing pressure from lo-
cal and district level on the provincial and national level based on worsening 
drought conditions in the entire district (as a natural setting) in combination 
with a highly engaged Head of Provincial Department had brought the final 
break-through for collaboration across all governmental spheres during Sep-
tember / October 2009. Since September 2009 the PDMC chaired two stake-
holder meetings on a monthly basis: the Provincial Drought Meeting, conduct-
ed at the Eden Disaster Management Centre in George, and the Provincial 
Drought Decision Support Meetings, conducted in Cape Town. These meetings 
served to bring stakeholders from affected local Municipalities, as well as rep-
resentatives across all governmental spheres together to assess, monitor and 
facilitate cooperation and decision-support through improving communication 
channels. The two stakeholder forums, as ‘boundary objects’, facilitated 
communication, identification of actions, development of solutions and dis-
cussion of emerging challenges of technical, administrative, financial or legal 
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kind. They further served fast-tracking of identified actions. The forums finally 
merged prior initiatives for stakeholder engagement and advice, such as the 
‘Technical Task Team’ and the ‘Strategic Task Team’.  
In the meetings, the current water situation in the district was communicated 
through a tool for ‘Water Crisis Management Reporting’ – and excellent ex-
ample for a boundary object о that had been developed under emergency at 
EDM. The reporting system was based on key indicators on regional and mu-
nicipal rainfall, hydrological data, water use of local Municipalities, water de-
mand management measures and was published on a monthly basis. The re-
port as information and decision support tool further contained on the front 
page a risk rating diagram, communicating in a simple way the current risk for 
water supply shortages for each Municipality within the district (Figure 12): 
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Figure 12 A boundary object: Water crisis management report tool (Eden District 
Municipality 2009) 
Due to its success, the reporting tool was further developed to distinguish be-
tween and inform about ‘urban domestic and industrial water status’, and fur-
ther ‘rural agricultural water status’ of the local Municipalities.  
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In response to the denied request for a disaster declaration by Provincial Gov-
ernment during August 2009, the district Municipality officially applied for fi-
nancial assistance at Province to mitigate the water crisis, indicating, that if 
the drought conditions would persist, some Municipalities within the district 
would have no water for human consumption by the end of December 2009. 
It must be kept in mind that during that time South Africa was preparing for 
hosting the FIFA (Fédération Internationale de Football Association) World 
Cup in June / July 2010. South Africa was expecting numerous international 
tourists to travel along the Garden Route, which connects Cape Town and Port 
Elisabeth, two World Cup host cities. At that time, further, three towns within 
the district, namely George, Mossel Bay and Knysna, were under discussion to 
host world cup soccer teams and provide base camps for international soccer 
teams. Facing a situation, half a year before the FIFA World Cup, were Munici-
palities along the Garden Route would potentially run out of drinking water, 
has influenced the discourse and stimulated collaboration across governmen-
tal spheres.  
During October 2009, after Provincial rejection of the request to declare a lo-
cal disaster, the District Municipality again requested the PDMC to declare a 
disaster, this time however not just for Sedgefield and the associated rural 
Rheenendal area, but for meanwhile three local municipalities within the dis-
trict. On November 4 2009 о almost one year after the crisis in Sedgefield be-
came ĞŵŝŶĞŶƚо the Declaration of the Eden District as local disaster area was 
approved by Provincial Cabinet, and classified by National Government. This 
further included a specific local disaster declaration for Knysna Municipality, 
gazetted on November 20 2009. It however took another 6 months, until the 
decision of Cabinet of that same day о to also declare the entire Eden District 
ĂƐůŽĐĂůĚŝƐĂƐƚĞƌĂƌĞĂо was enforced by publishing it in the Provincial Gazette 
on June 11 2010.  
Facilitating the disaster declaration thus took almost one year. The long dura-
tion of the procedure was based on political structures (dependence on Coun-
cil resolutions and Provincial Cabinet decisions), administrative and legal re-
quirements (following the required procedure for a disaster declaration with-
out possible shortcuts), no pre-established channels for collaboration in the 
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Western Cape Province in case of a drought, the lack of a shared definition of 
a drought, and the difficulties for quick data assessment of drought conditions 
in terms of the local hydrological situation. This reflects the duration of the 
process and time frame that was required to develop a shared boundary con-
cept of the local emergency situation across all governmental spheres, to de-
velop informal and formalised boundary objects and to shape the settings to 
ease provision of support under urgency. Taking so long, it clearly reflects the 
challenges for collaboration in case of a ‘slow onset disaster’ under circum-
stances of non-preparedness by local actors, but also shows, how concentrat-
ed efforts by engaged actors can facilitate mitigation.  
 
Box 11 Core ‘boundary objects’ during the risk escalation phase: January – Sep-
tember 2009 
The role of DWAF: The Department of Water Affairs and Forestry, an actor 
that was expected to play a crucial and facilitating role during emergency 
management, was present in the entire process, also actively supported the 
development of solutions, supported mediation across actors, but seemed to 
have faced in-house challenges that reduced the Department’s effectiveness. 
DWAFs effectiveness in providing support was challenged by unclear roles and 
Boundary objects, facilitating the development of a shared boundary con-
cept and slowly easing the settings for collaboration and communication 
between January 2009 and September 2009:  
- Two strong drivers and bridging agents: the local Municipality Knysna 
and the Eden District Municipality; 
- The ‘Report to the Premier’ on the conditions of the local water crisis 
by a provincial Premiers task team; 
- An engaged Head of the Provincial Department of Local Government 
initiating and coordinating activities and launching and chairing two 
stakeholder forums on Provincial level; 
- A tool for situation assessment and decision-support: the Water Crisis 
Management Reporting System, developed by Eden District Munici-
pality. 
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responsibilities of DWAF during the emergency, lack of information on funding 
mechanisms and related procedures, and again the aforementioned lack of 
data on registered water use and actual abstraction figures, which was in de-
tail outlined in the Report to the WC Premier (Department of the Premier 
2009). Law enforcement and compliance monitoring of high water users at lo-
cal level needed to be facilitated by the local Municipality through mutual de-
velopment of relationships with high water consumers, as also no other organ-
isation, such as a Catchment Management Agency, was in place to effectively 
cover this task during the emergency or in principal. 
DWAF’s role of significant relevance for the local Municipality during the 
drought and of high consequences for water supply after the drought was the 
very early articulated support for selected technologies, i.e. desalination, re-
use of effluent and exploration of groundwater sources. It was stated that 
dams would not be approved, but a ‘conjunctive solution’ required, thus a mix 
of technologies for town water supply, with a strong focus on desalination and 
/ or were possible re-use of effluent. This was fully in line with DWAs ‘Water 
for Growth and Development Framework’, which was under development 
(Department Water Affairs and Forestry c. 2009). The framework states in 
many ways that to mitigate water scarcity a new focus for augmentation of 
water schemes should be on desalination of seawater and re-use of effluent. 
However, it is also noted, that heavy investments need to be undertaken (Fig-
ure 13) to mitigate water scarcity, were surface water resources are already 
used to their maximum potential.  
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Figure 13 Average incremental cost of intervention measures (Department Water 
Affairs and Forestry c. 2009: 27) 
Considering the lack of resources of local water services providers to operate 
and maintain their assets, as well as the noted lack of implementing the most 
feasible option, which is water loss control, raises questions of suitability and 
sustainability of the new approach. However, due to the lack of Municipal 
funds to extent town water supply systems, local Municipalities have to apply 
for any infrastructure measures that are supported by National Grants, 
whether or not the specific technology is appropriate to local resources in 
terms of finance and expertise to operate and maintain the infrastructure in 
the short-, medium- to long-term. 
Whereas it was the new policy to support desalination and re-use of effluent, 
there was yet any experience to draw from. Thus, the emergency situation 
served for both: implementation of ‘state-of-the-art’ solutions for water sup-
ply as outlined in the new framework and introduction and testing of new 
technologies at the same time. The particular decisions to support desalina-
tion in Sedgefield and Knysna were also based on the outcomes of DWAF’s 
Outeniqua Coast Water Situation Study (Department Water Affairs and Forest-
ry 2007a): the requirements for the legally assigned ‘ecological reserve’ of the 
Knysna river, thus the assured minimum flows to sustain ecosystem functions 
of the river and the estuary are very high and have resulted in a high calculat-
ed yield deficit. The yield balance is defined as the ‘difference between the as-
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sured yield of the water resources and the water requirements in a specific ar-
ea’ (Department Water Affairs and Forestry 2007a: ix). The study further out-
lines: ‘The Sedgefield / Knysna area (K50) is of the greatest concern with re-
gard to yield deficit. The present-day yield balance for that area indicates a 
deficit of approximately 10.3 million m3/a, which is expected to grow to about 
15.9 million m3/a in year 2025. The water sources should urgently be aug-
mented. The extraordinary high deficit in this catchment is associated with the 
very high ecological Reserve requirements. Preliminary estimates from the 
RDM studies currently undertaken by DWAF indicate that if the flow in the 
Knysna River is greater than 0.5 m3 /s in any month, the estuary requirements 
will also be met. (…) The development of alternative sources is therefore re-
quired. The development of groundwater sources, the use of treated effluent 
and the desalination of sea water can resolve the deficit problem.’ (Depart-
ment Water Affairs and Forestry 2007a: 109).  
In line with DWAFs emphasis on desalination and reuse of effluent to mitigate 
the drought, ‘diversifying the water mix’ was for Sedgefield proposed as fol-
lows (Figure 14):  
 
Figure 14 Use of water sources (average daily water production) (Perring et al. c. 
2009: 2)  
Implementation of storage options, such as outlined in numerous studies be-
fore the drought (see also Chapter 3.5.2) that in the long-term would have 
been easier and cheaper to operate and maintain for the local Municipality, 
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had under emergency not been considered further, but straight in the begin-
ning of the crisis in January 2009, DWAF had noted that they would support 
procurement of a mobile district desalination plant to be set-up at Sedgefield 
to assure town water supply. However, since the initial announcement of 
DWAF to support desalination as technology of choice, in line with the new 
framework under development, further procedural support from DWAF lacked 
behind and decision-making got stuck, while the local and the district Munici-
pality had continued to investigate that option in line with DWAFs statement 
from January 2009. As however further no support was provided by DWAF, fi-
nally in September 2009, Knysna Municipality urged DWAF through the district 
Municipality to come to a decision on the investment and provide concrete fi-
nancial and procedural support as Knysna Municipality was under severe pres-
sure to assure town water supply over the festive season and during the 
forthcoming FIFA World Cup. Meanwhile also other funding sources had been 
identified, but additional co-funding was required to enable implementation. 
DWAF finally got involved, however, causing challenges by assuring co-funding 
of 5 million Rand for the desalination plant, which was later-on blocked due to 
administrative hurdles. In the end, DWAF had triggered the introduction of a 
new technology in line with their new framework, however, did neither have 
the resources to provided effective financial, procedural nor technical support 
for implementation and follow up. Until end of 2009 the major decisions how 
to mitigate the drought in the research area were taken, funding secured, and 
implementation of measures initiated or finished, thus other affected Munici-
palities attracted more notice. Whereas DWAFs involvement in drought miti-
gation between 2009 – 2011 at the research site was not considered as very 
effective, the Department got seemingly stronger involved in other Municipal-
ities, such as Mossel Bay, were conflicts between water users, i.e. large scale 
industry (Petro SA) and farmers were considerably challenging town water 
supply during the drought. Assessing the role of DWAF during the drought in 
other municipalities was however not part of this study. 
Measures and consequences: During the time of emergency, implemented 
measures were addressed on two levels: reducing consumption and increasing 
supply. Especially in the initial period between January and September 2009, 
when funding was not assured to increase water supply apart from rapid in-
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terventions, the focus was on demand reduction. All of the measures for de-
mand reduction can be interpreted as ‘boundary settings’ and equally as 
‘boundary objects’, as they regulated and communicated the drought condi-
tions between authorities and end-users. The measures to reduce consump-
tion covered:  
- severe water restrictions, compliance monitoring and penalty 
- technical measures: leakage repair 
- intense public awareness campaigns (radio, newspaper, flyers, banners) 
including publishing the neighbours water consumptions on the water 
bill 
- set-up of an informal stakeholder forum between the local Municipality 
and local farmers and another forum between the local Municipality and 
local golf courses. Both forums were also supported by EDM and DWAF, 
to collect data on water sources and consumption figures, and to opt for 
‘mutual and voluntary reduction of water demand’, as no other mecha-
nisms for proper compliance monitoring of farming and golf courses as 
high water consumers were established at that time.  
After September 2009, as soon as funding was assured, also infrastructure 
measures to increase supply were initiated. The settings for implementation 
of infrastructure measures were further eased through an interim agreement 
with the Department of Environmental Affairs (DEA) whereas construction of 
the desalination plants in Sedgefield and Knysna could commence without 
prior environmental authorisation, due to the emergency situation. Section 
24F3 of the National Environmental Management Amendment Act, Act No 8 
of 2004 (Republic of South Africa 2004) provides for ‘illegal commencement of 
a listed activity’, if the activity ‘was commenced or continued in response to an 
emergency so as to protect human life, property or the environment’ (Republic 
of South Africa 2004: 24F3). Section 24G of NEMA (Republic of South Africa 
1998b) provides for rectification of this ‘unlawful commencement of activities’ 
(Republic of South Africa 1998b: 24G). Thus the implementation of the desali-
nation plants in Sedgefield and Knysna and exploration of groundwater re-
sources could commence without Environmental Impact Assessments (EIA) in 
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the first place, but needed to be rectified after emergency was over. Construc-
tion of the desalination plant in Sedgefield began in October 2009 and the 
plant was operational only seventy eight days after signing the contract, on 
December 18 2009. At the beginning of October 2009, finance from National 
Treasury was provided to construct a Reverse Osmosis Plant for Knysna, which 
was operational on July 16 2010.  
The implementation of the two desalination plants faced severe engineering 
challenges, which was partially assigned to the fact that a new technology was 
introduced in South Africa and that a respective lack of experience was in 
place. It was a ‘costly learning exercise’ for all involved parties, which also 
holds true for O&M of the plants during the drought and after. As mentioned, 
due to the enormous pressure to finalise the plants very quickly, facing the 
peak holiday season in December 2009 and the FIFA World Cup during June / 
July 2010, both plants were installed under section 24 G of NEMA, thus with-
out prior environmental licensing. Thus reasons for quick infrastructure im-
plementation under emergency were the eased settings in different regards: 
reduced requirements for public participation processes in the context of en-
vironmental licensing; reduced official red tape, usually assigned to such in-
vestments; the lack of detailed feasibility studies, assessing the appropriate-
ness and bankability of the projects, including potential risks (ecological, engi-
neering, social, financial) during implementation and later for operation and 
maintenance. This was due to the lack of time to properly investigate these 
options, prior to implementation. It had prior not been investigated in greater 
detail in the context of town water supply studies, as desalination was consid-
ered as too expensive, and environmental concerns regarding the brine dis-
charge were high. 
Introducing a new technology without the adequate time to properly conduct 
detailed feasibility studies led to a range of engineering problems that still 
constituted challenges for proper utilisation of the plants during the time of 
the research in 2012. In Sedgefield, the quick process led to the wrong site se-
lection of the plant, with the consequence of serious damaging of pipes in 
September 2011 due to coastal erosion and creating further challenges for 
damage repair. 
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Further, desalination is still an expensive way of water production, especially 
due to the high electricity consumption. In South Africa, there is only one par-
astatal energy supplier, ESKOM. ESKOM has been widely criticised for holding 
an energy monopoly in South Africa and related powers to design and imple-
ment electricity tariffs. This set-up – a highly energy-intensive technology for 
town water supply and one South African energy-supplier, holding a monopo-
ly – needs to be considered as risk factor for cost increases for Municipal wa-
ter service provision.  
Apart from the fact that the plants in Sedgefield and Knysna have faced and 
are still facing serious technical challenges and have been blamed for never 
having been (fully) operational, the plants have now become a highly expen-
sive though unreliable back-up system for town water supply. Further, the lo-
cal Municipality has no means to adequately operate and maintain these new 
assets, which о as outlined in Chapter 3.5.2 – in general holds true for all Mu-
nicipal assets. The two plants are now creating facts in the discourse of future 
town water supply for Knysna Municipality and hamper any discussions on in-
vestments into other potentially more sustainable and bankable sources for 
bulk water supply. The situation again seems deadlocked and does not allow 
for future development within the area, whereas migration and growth in re-
lated settlement structures are expected to further lead to increased water 
needs. Whereas under the emergency situation desalination was the technol-
ogy of choice, now new structures are required that support the local munici-
pality in making proper use of the new assets, considering that large invest-
ments have been made, allocated by all governmental spheres.  
In summary, if the following settings are not addressed and shaped, there 
seems to be no way that the local Municipality as water service provider has a 
chance to properly manage town water supply in the medium- to long-term to 
provide equitable and sustainable water to the local citizens in a conjunctive 
solution: 
- Implementing desalination under high pressure and with limited exper-
tise as new, energy-intensive high-tech solutions at a local Municipality 
under emergency settings without 
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- Acknowledging that the local municipality has о as a cause of the munic-
ipal funding model о no resources for proper operation and mainte-
nance of Municipal assets – thus necessarily quickly deteriorating the 
costly assets and, 
- Leaving the local municipalities with no voice to ask for further support 
to rectify the decisions taken under emergency by providing additional 
resources for proper O&M of the plants, or support for installation of lo-
cally more appropriate technologies or back-up systems for town water 
supply. 
3.8 Conclusions and Outlook 
The research has revealed that despite an excellent setting in terms of water 
legislation and policy, institutions/organisations
37
, mechanisms and strategies 
to address integrated water resources management based on principles of 
equity and sustainability on catchment scale in a participatory manner, real-
life collaboration at local scale was inherently challenged by local realities. 
Three phenomena were observed, that constitute core obstacles for collabo-
ration at the research site, and that challenge the future of equal and sustain-
able water resources management: 
Fragmentation: Collaboration happened through numerous scattered initia-
tives о or bŽƵŶĚĂƌǇŽďũĞĐƚƐо around selected topics of concern only, however 
an integrated approach to water resources management was not in place. This 
was based on differing concepts of stakeholders on the actual problem defini-
tions at the research site, respectively deviating concepts on management ob-
jectives, and further different concepts on management principles that should 
be applied in local water resources management. Further, there was no effec-
                                                     
37
  The term ‚institution‘ is in this empirical study applied in analogy to the local (South Afri-
can) use and application, meaning ‘actors’, ‘players’ or ‘organisations’, and not, as in the 
Study of Social Sciences typical, in terms of ‘rules’, or ‘the humanly devised constraints 
that structure human interaction’ (North 1994: 360). The usual scientific distinction be-
tween ‘institutions’ and ‘organisations’ (North 1990, 1994) is not applied in the empirical 
study, to keep the terminology close to the local norm and terminology, as also non-
scientific stakeholders are on target group of this study. 
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tive bridging agent in place and during the time of the research, the hydro-
organisational landscape at the study site was challenged by the lack of a 
Catchment Management Agency. Whereas the area has recently been incor-
porated into the Breede-Gouritz Catchment management Agency
38
, the func-
tionality and effectiveness of this organisational body to facilitate holistic wa-
ter resources management at local scale needs to be analysed in future. The 
Department for Water and Sanitation, thus in charge to act as Catchment 
Management Agency during the time of the research, did not have the re-
sources to facilitate the numerous tasks of a Catchment Management Agency. 
The core bodies for water resources management that existed at local level, 
the two Catchment Management Forums, functioned to some extent as bridg-
ing agents, but did neither have legal power nor resources to properly facili-
tate integrated water resources management, and further were not repre-
senting the variety of stakeholders on the ground. Especially the lack of previ-
ously disadvantaged communities or their representatives was a noted chal-
lenge. Fragmentation in itself constituted a major challenge for equitable and 
sustainable water resources management, as resources could not be effective-
ly pooled, but partially rather worked against objectives of other stakeholders. 
Exclusion: It was noted that collaboration was inherently challenged by the 
noted societal gap between decision-makers and the majority of previously 
disadvantaged communities. Despite the high emphasis that is put on public 
participation, effective participation was inherently challenged by three ele-
ments: poverty, inequalities and unemployment. The core concepts of previ-
ously disadvantaged communities concentrated around ‘fulfilment of the basic 
needs’ in terms of access to services, personal security, and health, as these 
were not fulfilled to different extends. They respectively lacked the ‘freedom 
of choice and action’ to participate and contribute (see also Figure 3). Poverty, 
unemployment and inequalities led to a major clash of concepts between the 
majority of the previously disadvantaged communities and well-organised and 
vocal conservation oriented organisations. Conservation oriented organisa-
tions dominated the local discourse, centring it around tourism as main eco-
                                                     
38
  <http://breedegouritzcma.co.za/>, viewed 28 May 2015. 
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nomic driver, and arguing related needs for nature conservation. However, 
tourism was not considered to provide stable job opportunities throughout 
the year, especially not for members from previously disadvantaged commu-
nities. Despite the presence of numerous boundary objects that were specifi-
cally designed to address this societal split, they mostly faced inherent chal-
lenges to effectively bridge across the societal gap. This could be assigned to 
the scarcity of resources in terms of finance and staff to effectively implement 
what had been designed (e.g. the Community Development Workers Pro-
gramme), helplessness to effectively involve local communities in public par-
ticipation processes (e.g. through catchment management forums, Ward 
committees or consultation and participation workshops, as e.g. implemented 
by DWA on the National Water Resources Strategy) or the lack of appropriate 
monitoring mechanisms that would allow to judge upon and improve the ef-
fectiveness of measures, especially on poverty alleviation, like in the case of 
the extended public works programme ‘Working for Water’. Effective partici-
pation of previously disadvantaged communities in public participation pro-
cesses was generally challenged by a lack of trust into governmental struc-
tures in principal and a low level of knowledge, information and confidence to 
actively engage, also based on a low level of education and literacy. It seemed 
that the backlog of a (failing) education system had fostered the production 
and reproduction of societal boundaries and challenged effective participa-
tion. The societal gap, characterised by extreme inequalities, poverty and un-
employment of the majority of previously disadvantaged communities consti-
tuted a major challenge for equitable and sustainable water resources man-
agement. 
Emergency: It was during emergency, in case of the drought (2009о2011), that 
collaboration across the variety of stakeholders and across different govern-
mental spheres reached a maximum. During the emergency a shared concept 
regarding a shared problem definition and definition of management objec-
tives had developed slowly but steadily across stakeholders. A crucial setting 
for lack of proper integrated water resources management prior to (and also 
after) the drought seemed to have been the lack of a shared problem defini-
tion across stakeholders, and further the lack of resources assigned for inte-
grated water resources management. During the drought however all political 
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levels о from local, district, provincial to national level о assigned additional 
resources of different scale in terms of time, staff and finances to work on a 
common objective. Despite the intensive efforts of the local Municipality prior 
to the drought to amend the town water supply systems to increase water se-
curity, and also to allow for future developments and needs, this objective 
was not possible to be achieved under normal management circumstances. 
The situation of emergency had created a ‘window of opportunity’ for the lo-
cal Municipality to tap additional funding sources and to quickly extend water 
supply infrastructure under reduced bureaucracy. Additional funding sources 
constituted an essential setting for extensions of town water supply infra-
structure, as the funding model of the local Municipalities under normal man-
agement circumstances does not even cater for proper operation and mainte-
nance of municipal assets. During the drought – in line with national strate-
gies о two desalination plants were constructed within the local Municipality. 
However, based on the introduction of a new technology and respective lack 
of experience, the desalination plants have been blamed for never having 
been fully operational. They however now constitute facts in terms of invest-
ments made, decisions taken and infrastructure that cannot be reversed, but 
can also not be operated and maintained in a proper way by the local Munici-
pality. This challenges equal, efficient and sustainable water supply in mid- to 
long-term at the research site. 
The research for this study has revealed the need to develop true boundary 
concepts on the problems to be addressed at the research site, the objectives 
to be achieved and the management principles to be applied. There further 
exists the need for development of proper functioning boundary objects, in 
terms of bridging agents, processes, mechanisms and products that are specif-
ically designed to acknowledge and redress poverty, unemployment and the 
distinct inequalities. Facilitating such a process requires a legitimate bridging 
agent, who could moderate discussions and decision-making. Considering the 
local ‘clash of concepts’ between poverty alleviation and nature conservation, 
despite the extraordinary efforts, experiences (and struggles) to combine ex-
actly these two elements through the nation’s ‘Working for Water’ pro-
gramme, a legitimate bridging agent should have a conceptual background in 
both, socio-economic as well as ecological thinking. Experts in the local con-
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text, who have knowledge and (limited) resources to facilitate such a process, 
have rather been noted as purely focusing on conservation outcomes, and 
would respectively not adequately qualify to bridge across the societal divide. 
Acknowledging the strengths and addressing the weaknesses that characterise 
the local catchment management forums as local organisation and bridging 
agent at micro-level, it is proposed to re-organise these local bodies to be-
come truly representative and ‘trustful’ for local communities, to strengthen 
and rejuvenate them – not by expelling expertise but by attracting younger 
people to get a chance to meaningfully contribute to an integrated water re-
sources management approach. This would further be considered as easing 
the multiple and difficult tasks of the Catchment Management Agency. 
No strongly established science-policy relationship has been observed at the 
local level, despite this region being of particular interest for different South 
African Universities. Also strengthened relationships between local actors and 
international organisations might support approaching the outlined challeng-
es. Further, there is the particular need to evolve a stronger science-society re-
lationship, especially across the societal gap to previously disadvantaged 
communities, and to specifically focus research on the local needs of previous-
ly disadvantaged communities and to develop solutions to effectively address 
these. Currently highly advanced South African research has a very strong em-
phasis on ecological concerns, and societal or socio-economic concerns seem 
heavily under-researched, despite these being of high interest of national and 
local government. Developing a science-society relationship – also for instance 
by addressing research on ‘Working for Water’ particularly on the societal and 
socio-economic impacts of the programme, and its particular effectiveness 
with regard to poverty alleviation – would be seen as facilitating targeted 
knowledge generation, away from an (almost purely) conservation driven per-
spective of scientific actors to a broader sustainability and societal oriented 
perspective, in order to jointly develop ‘real-life solutions’ to complex societal 
‘real-life challenges’, for a country characterised by inequalities and poverty. 
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Box 12 Sub-question III: Conceptual findings – extending the framework 
4.1 Introduction and Outline 
The following chapter addresses the development of the boundary work 
framework, and boundary work, based on applying the view of the framework 
in the empirical study. Chapter 4.2 discusses the conceptual and methodologi-
cal challenges faced with, when trying to apply boundary work thinking in the 
case study. Chapter 4.3 elaborates on concrete extensions to the framework 
based on the empirical insights, and concludes with a proposal for an extend-
ed (new) boundary work framework. Chapter 4.4 concludes the analysis and 
provides an outlook on future research needs. 
4.2 Conceptual and Methodological Challenges 
As outlined in Chapter 2, the boundary work framework was originally de-
signed to think through complexities of collaboration within inter- and trans-
disciplinary research projects in the field of natural resources management. In 
this study, the scope was amended to analysing concepts, objects and settings 
that supported or hindered collaborative decision-making and action in a real-
life setting in a concrete local case. As this was done through individual-type 
small-scale research, challenges for boundary work, as typically faced within 
inter- and transdisciplinary large-scale research-teams, were not the focus of 
this study. Amending the scope required a change of perspectives of the 
Sub-question III: Conceptual findings – extending the framework 
How can the insights as gained through the empirical and instrumen-
tal case study contribute to developing the framework further to sup-
port understanding, structuring, communicating and approaching 
complex water problems through a boundary work perspective? 
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framework, not putting research collaboration, including ‘science to science’ 
and ‘science to practice’ interfaces in the centre of the focus, but the collabo-
ration across stakeholders on the ground and respective challenges for deci-
sion-making and management in complex and contested situations of natural 
resources management.  
Applying the framework for system’s assessment required the development of 
a complex methodology for data collection and analysis that gave considera-
tion to both – empirical as well as conceptual lines of research. Grounded the-
ory produces systemic abstractions, not accurate descriptions of encounters 
or findings and doing so conceptually as well as empirically required constant 
complex analytical double-tracked thinking: What can I learn about the local 
situation by trying to structure challenges for collaborative water resources 
management into concepts, objects and settings? What can I learn about the 
framework, by trying to apply it in an empirical analysis? Thus inductive coding 
was initiated to start revealing phenomena that characterized collaborative 
water resources management at the study site, to unpack structural diversity 
and complexity. Over the time of data analysis and as hypotheses about col-
laboration started to emerge, this was complemented by deductive coding 
procedures for the empirical analysis. Simultaneously deductive coding was 
applied from the beginning to conceptually learn something about the bound-
ary work framework.  
The enormous data base contained thousands of pages of primary data, sev-
eral thousands of pages of secondary data, and the complex analysis led to 
several hundreds of codes for emerging hypotheses. Data analysis was not on-
ly conducted with the help of a software to deal with complex qualitative elec-
tronic data bases, but was supplemented through analogue ‘paper and pencil’ 
modes of analysis, including writing and re-writing of hypotheses, restructur-
ing and re-coding of data, as new insights emerged. 
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4.3 Insights from the Instrumental Case  
4.3.1 The framework: Challenged by reality 
The first finding was that the theoretical approach for South African water re-
sources management could relatively easy be captured in the view of the 
boundary work framework: The National Water Act defines boundary con-
cepts for water resources management in terms of management objectives 
(the water resources must be protected, developed, conserved, used, con-
trolled and managed) and management principles (equity, sustainability, effi-
ciency; integration and participation). Together with the Water Services Act 
and the National Environmental Management Act it provides the legal settings 
for South African Water resources management. It further caters for the de-
velopment of boundary objects, in terms of bridging agents, mechanisms, par-
ticipatory approaches and products, in line with three levels of increasing de-
centralisation (Table 17). The different boundary objects for each tier shall fur-
ther facilitate the development of shared boundary concepts on management 
objectives and principles at lower levels of WRM, as outlined in Chapter 3.4.1.  
Table 17 Boundary objects in the water resources management framework 
Tier Type of Boundary Ob-
ject 
Specify Boundary Object 
First tier (national 
level) (cont) 
Bridging agents Ministry and Minister of Wa-
ter and Sanitation 
Department of Water and 
Sanitation 
Mechanism Development and regular re-
view of the National Water 
Resources Strategy 
Participatory Processes Stakeholder Consultation on 
the NWRS 
Products (selected) Guide to the National Water 
Act (Department Water Af-
fairs and Forestry n.d.a) 
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Tier Type of Boundary Ob-
ject 
Specify Boundary Object 
Water Management Institu-
tions Overview (Department 
Water Affairs and Forestry 
n.d.b.) 
Second tier (nine 
water manage-
ment areas) 
Bridging Agents Catchment Management 
Agency (and related monitor-
ing and advisory bodies) 
Mechanism Development and regular re-
view of the Catchment Man-
agement Strategy (CMS) 
Participatory Processes Stakeholder Consultation on 
the CMS 
Products (selected) Establishing a Catchment 
Management Agency о 
Guide 1 in the CMA/WUA 
Guide Series (Department 
Water Affairs and Forestry c. 
1999a) 
Guidelines for Catchment 
Management Strategies о 
towards equity, sustainability 
and efficiency (Department 
Water Affairs and Forestry 
2007b) 
Third tier (Water 
User Associations) 
Bridging Agent Water Users Association 
Participatory Processes Regular water user meetings 
Products (selected) Establishing a Water User 
Association о Guide 3 in the 
CMA/WUA Guide Series 
(DWAF c. 1999b) 
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Tier Type of Boundary Ob-
ject 
Specify Boundary Object 
Non-statutory 
bodies 
Bridging Agent Catchment Management Fo-
rums 
Participatory Processes Regular stakeholder meet-
ings 
Products (selected) Guidelines on the Establish-
ment and Management of 
Catchment Forums in sup-
port of integrated water re-
source management (DWAF 
2001) 
However, it was a noted fact that implementation of this excellent theoretical 
framework was facing considerable challenges, not only at the study site but 
throughout the country, which had been analysed in multiple ways (Schreiner 
and Hassan 2011, Schreiner 2013). Schreiner summarised her detailed findings 
as follows: ‘The South African Water Act was (…) hailed internationally as the 
Rolls Royce of IWRM legislation. But implementation has proved extremely dif-
ficult. It would, perhaps, have been better, to write a Volkswagen piece of leg-
islation, one that is more suited to the technical and human resources capabili-
ties of a developing country.’ (Schreiner 2013: 244). 
This relates to an empirical core finding that challenged the conceptual appli-
cation of the boundary work framework in the empirical study: the ‘real-life 
jumble’ on the ground did not let itself capture easily through the view of the 
framework. The boundary work framework was further not designed to cap-
ture the extreme societal dichotomies and gaps that characterise South Africa: 
on the one hand there was a South African intellectual elite that developed 
world-class policy and legislation, on the other hand there were no resources 
in terms of effective organisational bodies, finance and capacities to facilitate 
implementation on the ground, and a noted gap between decision-makers 
and the majority of previously disadvantaged communities, despite the high 
emphasis on public participation across the societal divide. 
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4.3.2 Abstracted phenomena: The conceptual superstructure 
This leads over to the challenges faced, when trying to apply the framework 
for assessment of reasons and obstacles for collaborative WRM in the local 
case. The multiplicity of stakeholders and perspectives, the lack of real bound-
ary crossing concepts and objects, theoretically great tools for joint decision 
making and public participation о but the lack of proper application of these 
boundary objects in local practice, challenged the perspective of the frame-
work. The complex situation on the ground did not show itself through 
boundary concepts, objects and settings. It was only after having revealed a 
first ‘superstructure’, in terms of abstracted phenomena that characterised lo-
cal water resources management (fragmentation, exclusion, and different dy-
namics under emergency) that the framework started to develop strength to 
capture reasons and obstacles for collaborative WRM for each of the derived 
phenomena, however to different extents and with different methodological 
challenges: 
The phenomenon of fragmentation could be captured through the view of the 
framework, however, less by identifying unifying elements, but by revealing, 
what challenged a shared perspective and effective collaboration in terms of 
concepts, objects and settings.  
The phenomenon of ‘exclusion’ was initially inherently challenged to be cap-
tured through the view of the framework: boundary work implies that there 
are ‘boundaries’ or ‘barriers’ between stakeholders, and these shall be ana-
lysed, approached and dissolved. However, the encountered inequality pro-
duced societal gaps instead of boundaries, especially between decision-
makers and the previously disadvantaged communities and the framework 
was not designed to capture these gaps. However, by ‘reversing’ the perspec-
tive of the framework, it became of great use to reveal challenges for collabo-
ration: it was reversibly applied to assess how functionality of boundary ob-
jects was challenged by this gap, how concepts clashed and thus did not facili-
tate collaboration across the gap, and how gaps were manifested and repro-
duced through local settings. 
It was only under emergency, during the drought 2009 – 2011, that the 
framework could again easier be applied to capture the local situation in 
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terms of concepts, objects and settings. Pressure however did not bring the 
local modes of collaboration closer to the ‘ideal and formal case’ as outlined 
through policy and legislation, as the basis in terms of organisations and ca-
pacities to cater for this was not properly functional. Collaboration during the 
drought was initially rather informal, until each stakeholder had found its role 
and until modes of collaboration had been developed and formalised. By then, 
a true boundary concept had been developed, boundary settings were shaped 
and collaboration was eased through boundary objects, as outlined in Chapter 
3.7. As soon as the real emergency situation was over, collaboration devel-
oped into the phenomenon of conceptual fragmentation, as outlined in Chap-
ter3.5. 
4.3.3 Extending the notion of concepts, settings and objects 
Relatedness of concepts and settings: Data analysis supported the rationale 
of discussing concepts and settings in connection to each other, as they 
proofed to be closely interrelated. Mollinga categorises boundary concepts as 
‘knowledge for understanding’ and boundary settings as ‘getting the institu-
tional arrangements right’. It was difficult in empirical research to clearly dis-
tinguish between concepts and settings. Concepts could often be explained or 
understood by analysing the external and internal organisational settings of a 
stakeholder. As the two elements seem to be closely interrelated, it is pro-
posed to change the order of the elements of the framework to ‘concepts, set-
tings and objects framework’, to show the relatedness of the two elements. 
Extending the notion of boundary concepts: In Chapter 2.6.1 two types of 
boundary concepts were defined when assessing problems of collaborative 
water resources management: a) Boundary concept on terminology and 
boundary concepts on management principles. Empirical research revealed 
that this classification was too simple to capture reasons and obstacles for col-
laboration in real life. Mollinga defines boundary concepts as ‘words that func-
tion as concepts in different disciplines or perspectives’ (Mollinga 2010a: 4) 
and classified boundary concepts through commonly shared ‘terminology’, as-
sociated meanings and interpretations. The empirical study revealed examples 
for boundary concepts in this sense, however, most boundary concepts were 
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only shared across few stakeholders and did not bridge across the majority of 
stakeholders. Examples for ‘words as concepts’ that were of relevance in the 
local context, however not equally shared across stakeholders, were the fol-
lowing: Most stakeholders stated that integrated approaches would be re-
quired in local water resources management, and lacking in reality. However, 
the concept of ‘integration’ – the question who should be integrated and how 
integration should happen – considerably varied across stakeholders. Further 
examples for boundary concepts were the terms ‘equity’ and ‘sustainability’, 
and associated meanings. However, although definitions of these concepts as 
management principles were provided through the National Water Act (Re-
public of South Africa 1998), the reality proofed a variety of different interpre-
tations of both terms. The only true boundary concept that was revealed dur-
ing research that really was shared across the majority of stakeholders was 
the concept of the ‘drought’. The emergency of the situation had produced 
pressure over a longer lasting period that supported the development of a 
shared concept of a problem definition among stakeholders.  
Research revealed that boundary concepts could actually be clustered in line 
with a superior structure. Reasons and obstacles for collaborative local water 
resources management were based on differing concepts on three levels: 
- Concepts on problem statements: It was found that the diversity of con-
cepts already started with the actual problem definition. Collaborative 
decision-making and action was inherently challenged by the lack of a 
shared understanding of definitions of local water problems at two lev-
els: the multiple stakeholders had very different concepts of what con-
stituted the core water problems to be addressed in principal (access, 
supply, allocation, pollution or else) (see Chapter 3.5 and 3.6), or о when 
addressing a shared problem, as during the drought о the lack of a 
shared definition of the same term. Although stakeholders used the 
same term to discuss a local water problem, interpretations of the term 
considerably varied, which hampered collaboration, and a shared under-
standing of the problem definition still needed to evolve (see Chapter 
3.7). Fostering collaborative action thus requires developing a) a shared 
understanding of the actual problem(s) to be addressed in general, and 
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b) assuring that all stakeholders associate the same concept with the 
same terms, thus working with shared definitions. 
- Concepts on management objectives: It was further found that in line 
with the differing concepts on problems statements, concepts also devi-
ated with regard to the actual management objectives for local water 
resources management (see Chapter 3.5). To foster collaboration, 
boundary concepts on the ‘management objectives’ need to be jointly 
developed. 
- Concepts on management principles: Empirical research further proofed 
a variety of concepts on diverging management principles for local water 
resources management in general, or different interpretations of same 
‘words’ that should function as management principles, such as ‘integra-
tion’, ‘equity’ and ‘sustainability’. Also this constituted challenges for col-
laboration. Supporting collaborative decision-making and action requires 
the development of a shared understanding of management principles 
to be applied in general, and an assurance that all stakeholders share the 
same definitions of the commonly used terms. It is further recommend-
ed, to define management principles at different levels of water re-
sources management and governance: universal principles for WRM, as 
in detail defined in Chapter 2.6.1, should provide a (new) overarching 
framework for WRM in general. However, for working in real-life WRM, 
concepts on management principles need to be broken down to differ-
ent levels of governance and management, but always in line with the 
nation’s general principles, as outlined through South Africa’s water re-
sources management framework. 
Extending the notion of boundary settings: In Mollinga’s framework, ‘set-
tings’ are defined in the context of transdisciplinary research projects: ’To 
flourish, inter- and transdisciplinary research need a conducive environment. 
This environment can be divided in two, interrelated parts, together forming 
the boundary settings of a research project or program: 1) the internal organi-
zation and dynamics of the specific research activity; 2) the broader external 
environment of that activity’ (Mollinga 2010a: 6о7). This perspective needed 
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to be changed to be of conceptual appropriateness for the empirical study. 
Boundary settings in this research project were not analysed with regard to a 
research-centred perspective, but with the focus on the real-life challenges 
and politics in collaborative water resources management in a local case. Em-
pirical research revealed that settings influencing collaboration of stakehold-
ers played out on three levels:  
- External settings were considered as the ‘wider framework conditions’ 
that shaped the situation at the research site. This includes socio-
economic, cultural, political, legal, ecological and technical features. It 
further includes ‘institutions’ as defined through the social study of sci-
ences. External settings were considered as changeable only in longer 
terms (see also Figure 5 for the duration of selected ‘external settings’ to 
change). 
- Organisational settings defined the basis for stakeholder’s willingness 
and ability to effectively collaborate with other stakeholders. These for 
instance referred to the role and mandate of an organisation (legally as-
signed or outlined through a constitution), available resources in terms 
of funding, staff and expertise, time and also availability of data and in-
formation. 
- Individual settings of stakeholders did work twofold: in line with or 
against organisational settings. Collaboration was at the local level 
strongly influenced by individual settings of people, based on their posi-
tions, individual background and attitude. 
- Natural and technical settings: A third cluster of settings of influence re-
ferred to natural and technical settings. Natural settings of influence 
were topography, hydrological and meteorological settings; technical el-
ements of relevance included water supply and wastewater treatment 
infrastructure. 
Extending the notion of boundary objects: In Chapter 2.6, a new classification 
for boundary objects has been discussed. It was proposed, to classify bounda-
ry objects in line with four categories: boundary organisations, processes, 
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tools and products. Comparing these categories with empirical findings, it is 
proposed to amend the notion of boundary objects in the following way:  
- Bridging agents: Instead of boundary organisations, it is proposed to ra-
ther categorize ‘bridging agents’ in general. This includes formal or in-
formal organisations, groups or individuals that bring together diverse 
stakeholders and facilitate a bridging process across diverging interests. 
This covered formal boundary organisations, as e.g. Catchment Man-
agement Agencies, or in case of the drought the Eden District Disaster 
Management Centre and the Provincial Disaster Management Centre. It 
further included groups or individuals that informally initiated exchange 
in cases of conflicting or diverging interests. Informal grouping e.g. hap-
pened in various cases during the drought, where individuals as bridging 
agents stood out and opened up initiatives to discuss diverging interests. 
This related for instance to the multistakeholder forums, as initiated by 
the Head of the Provincial Department of Local Government (see Chap-
ter 3.7). Also the local CMF acted as important bridging agent, however 
neither properly formal nor informal, as they were no statutory body of 
integrated water resources management, however in their general im-
portance acknowledged by the Department of Water and Sanitation. 
- Processes: Numerous boundary objects in terms of boundary spanning 
processes could be identified. Mollinga classified: ‘In practice, three dif-
ferent routes or strategies for inter- and transdisciplinary knowledge in-
tegration can be identified: the analytical route of conceptual and theo-
retical modelling, the assessment route of pragmatic frameworks for 
mapping and assessment, and the participatory route of communication 
and negotiation for social learning and transformation’ (Mollinga, 2010a: 
5; for details see Mollinga 2008b). Chapter 2.6.2 follows this classifica-
tion and also sub-categorized boundary spanning processes, based on 
their route of knowledge development, into analytical processes, as-
sessment type and participatory processes. Whereas these categories fit 
the original scope of the framework to assess boundary work within in-
ter- and transdisciplinary research projects, they could not be confirmed 
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in the empirical study. In the ‘analytical route’, Mollinga focuses on 
‘modelling’ as science–driven boundary object. Especially when model-
ling complex socio-ecological systems behaviour, the process of model 
development ideally brings together multiple actors from science, policy 
and practice and can serve as boundary object in terms of a bridging 
process. This type of complex, highly academic modelling exercise could 
not be observed in the research area, but Mollinga also stated that ‘the 
track record of such science-driven decision support tools is rather weak, 
that is, very few make it to active actual use, at least in less-developed 
countries.’ (Mollinga 2008a: 28). Mollinga’s ‘assessment route’ refers to 
the development of (assessment) frameworks, which bridge between 
science and policy. In principal there was no strong science-policy rela-
tionship visible in the study area. However, numerous frameworks were 
of relevance for local boundary work processes, but less in Mollinga’s in-
terpretation, as matrices and flow charts, but in terms of policy docu-
ments, regulating and outlining planning and decision-making processes 
in line with certain principles and communicating them across different 
governmental spheres (local, district, provincial, national). Examples for 
this were the Water for Growth and Development Framework, (Depart-
ment Water Affairs and Forestry c. 2009), or the Spatial Development 
Framework (Knysna Municipality 2008). These frameworks served as 
boundary objects, but rather in terms of ‘products’, less in Mollinga’s 
sense. Both routes (the analytical route and the assessment route) were 
as such not of specific importance in the local context, and conceptually 
remained weak. However, almost all local processes as encountered 
could be categorised under Mollinga’s ‘participatory route’, which was 
also based on the great emphasis that public participation was receiving 
in South Africa. Empirical research strongly confirmed the participatory 
route as tool to bridge across actors and interests. It is proposed to fur-
ther subcategorise the ‘participatory route’ according to the objective 
and envisaged level of involvement in the participatory process, in line 
with Ridder et al. (2005). Ridder et al. (2005: 1о2) distinguish between 
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three different levels of participation: ‘Information’ reflects the lowest 
level of participation, by ‘providing access to information and dissemi-
nating information actively’; Consultation ‘means that the public can re-
act to government proposals. In many planning procedures it is legally 
required to publish drafts and allow the public some time to make com-
ments in writing. Other forms of consultation include oral consultations 
and surveys.’ Active Involvement, as highest level of participation ‘im-
plies a more involved role for the public, by have discussions with author-
ities, help to determine the policy agenda, help to develop solutions, be 
involved in taking decisions and participate in implementation, become 
fully responsible for (part of the) river basin management.’ (Ridder et al. 
2005: 1о2). It was observed in practice that misunderstandings during 
public participation processes, as encountered for instance during 
DWA’s workshop on the NWRS II in the local township (see Chapter 
3.6.1) were mainly based on different concepts on the objective of the 
workshop: whereas the previously disadvantaged communities inter-
preted the workshop objective as ‘consultation’, DWA’s intention was 
rather to share ‘information’. Effectiveness of the participatory route re-
quires all stakeholders to share the same understanding of the expected 
level of involvement of participants in a particular process. 
- Mechanisms: It was noted that the category of ‘tools’, as previously 
proposed, turned out not to be precise enough for the analysis. All 
boundary objects (bridging agents, processes, products) are ‘tools’ to fa-
cilitate boundary work. Empirical research confirmed rephrasing to 
‘mechanisms’ rather than tools. Mechanisms as boundary objects could 
refer to programmes, such as ´Working for Water’, or for instance to 
demand management mechanisms as implemented during the drought. 
- Products: Products refer to reports, figures, graphics or else, that pre-
sent knowledge and information and facilitate communication. These 
products serve to discuss and bridge between policy makers, scientists, 
practitioners and interested citizens. An ample range of products had 
been developed to translate South African water policy and legislation to 
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the people, and also to communicate on the specific local situation (for 
instance the IDPs on local and district level, or DWA’s town water recon-
ciliation strategies) and confirmed this category. 
4.3.4 Making it happen 
As outlined, the empirical research did not aim to test and advance the pro-
cess to design and facilitate boundary work in complex and contested situa-
tions of water resources management, as proposed under Chapter 2.7.3, but 
to analyse reasons and obstacles for collaboration in a local case and to ad-
vance the conceptual notion of boundary work. Nevertheless, the empirical 
study also provided some insights into the appropriateness of the proposed 
process. Although the process reflects the state-of-the-art in transdisciplinary 
research as well as adaptive management, the local reality seems to contain 
inherent challenges to effectively implement such a boundary work process. 
This is based on a developmental context which is characterised by extreme 
inequalities, a scarcity of (water) experts in general, and greatly diverging lev-
els of knowledge and education of civil society, which is expected to play an 
active role in participation processes. Whereas the level of expertise in South 
Africa regarding adaptive management, here the approach of Strategic Adap-
tive Management (SAM), is internationally highly advanced, and action-
research on implementing an ‘adaptive management approach’ at catchment 
scale had been implemented by the Centre for Water in the Environment, 
University of the Witwatersrand together with the first operational Catchment 
Management Agency, the Inkomati CMA (ICMA) (see Rogers and Luton 2011), 
the local reality at the research site did not seem to provide a basis in terms of 
capacities and resources to cater for such a process at this stage, if not with 
considerable external input (expertise and finance), as provided in the exam-
ple of the ICMA.  
Based on the greatly diverging levels of knowledge, information and education 
as encountered at the local level, it was found that functioning boundary ob-
jects to communicate reasons and obstacle for collaboration, as revealed 
through this study, specifically addressing different levels of expertise, would 
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provide a helpful basis to facilitate exchange between stakeholders, as basis 
for improved collaboration. 
4.4 Conclusions and Outlook 
The boundary work framework provides a useful analytical basis to assess and 
reflect upon boundaries for collaboration across stakeholders in complex and 
contested water resources management problems in a structured manner in a 
local case. However, some elements had to be amended, before the frame-
work could be applied:  
First, the notion of the framework had to be tuned to be of use for the empiri-
cal study, away from its original intention to assess and stimulate processes of 
boundary work in inter- and transdisciplinary research projects, but to assess 
and facilitate boundary work in a developmental decision-making and man-
agement context. Second, the complex situation on the ground did initially not 
show itself through boundary concepts, objects and settings. It was only after 
having revealed a first ‘superstructure’, in terms of abstracted phenomena 
that characterised local water resources management (fragmentation, exclu-
sion, and different dynamics under emergency) that the framework could de-
velop its strength to capture reasons and obstacles for collaborative WRM for 
each of the derived phenomena. This allowed developing the notion of 
boundary concepts, settings and objects further: 
Boundary concepts: The analysis of boundary concepts provides conceptual 
insights, why stakeholders may or may not opt to collaborate with each other. 
To better understand, what drives actors towards collaborative water re-
sources management it is proposed to categorise the following boundary con-
cepts: 
- Concepts on problem statements: analysis and development of a shared 
understanding of the problem(s) to be addressed. These concepts can 
further differ for different scales or levels of water resources manage-
ment or governance. 
- Concepts on management objectives: analysis and development of 
shared concepts on the ‘management objectives’ of collaborative deci-
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sion-making and action. These concepts can further differ for different 
scales or levels of water resources management or governance.  
- Concepts on management principles: analysis and development of 
shared boundary concepts on management principles to be applied. 
Management principles need to be defined for different levels of water 
resources management and governance: universal principles for water 
resources management, as in detail outlined in Chapter 2.6.1, should 
provide a (new) overarching framework for water resources manage-
ment in general. When working in real-life water resources manage-
ment, concepts on management principles need to be further broken 
down to different levels of governance and management, but always in 
line with the nation’s general principles, and ideally in line with the 
overarching management principles.  
Further, there is the general need to assure in any communication that the 
same concepts are associated with the same words, thus the need for shared 
concepts on terminology. 
Boundary settings: Boundary concepts and settings are closely interrelated, as 
settings often shape the concepts of stakeholders. However, settings are con-
sidered as largely ‘given’ and very difficult to address, even within medium- to 
long-term planning horizons. A better understanding of boundary settings 
helps, to understand limits and limitations for collaboration. Settings could be 
classified according to five categories: 
- External settings: cover socio-economic, cultural, political, legal, ecologi-
cal and technical framework conditions at larger scale, e.g. the region or 
the nation. 
- Organisational settings refer to the role and mandate of an organisation 
о as legally assigned or also outlined through a constitution, and availa-
ble resources in terms of funding, staff and expertise, time, data and in-
formation. Organisational settings shape the ability and willingness of 
stakeholders, as members or employees of specific organisational bod-
ies, to collaborate with others. 
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- Individual settings of stakeholders (position, background, individual atti-
tude) can work twofold, in line with or against the organisational set-
tings, but are of great importance for success or failure of collaboration. 
- Natural settings refer to natural elements of socio-ecological systems 
(hydrology, topography, meteorology and others) and constitute facts 
that shape concepts and discourse and thus need to be taken into con-
sideration.  
- Technical settings cover technical (infrastructure) elements of relevance, 
such as supply and wastewater treatment infrastructure, and also consti-
tute facts that shape concepts and discourse. 
Boundary objects: Boundary objects are tools that facilitate communication 
and collaboration between stakeholders. It is proposed to categorise bounda-
ry objects as follows:  
- Bridging agents refer to (formally or informally developed) boundary or-
ganisations, groups, or individuals that facilitate communication and col-
laboration of stakeholders to bridge between different interests. 
- Participatory processes as boundary objects refer to processes that 
based on different levels of stakeholder involvement, aim to purely in-
form, consult or actively involve stakeholders in planning and decision-
making. 
- Mechanisms as boundary objects cover programmes, or incentive 
mechanisms that communicate a need and set incentives to collaborate. 
- Products are boundary objects in terms of reports, figures and graphics 
or else, that present knowledge and information and facilitate commu-
nication. 
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Figure 15 The extended (new) boundary work framework 
Making it happen: The situation at the study site provided some insights into 
the appropriateness of the proposed procedure to facilitate boundary work. 
The local situation in this developmental context would at this stage only cater 
for such a process, if considerable external input (expertise and finance), 
would be provided. There is no way, that this could be facilitated by own (lo-
cal) means. Second, based on the high level of inequalities as encountered at 
the study site, not only in relation to income, but also to knowledge, confi-
dence, livelihoods, expectations or else, the need for boundary objects that 
are specifically adapted to these settings, became obvious. A participatory 
process for boundary work would require an explicit focus on the develop-
ment of appropriate boundary objects that facilitate communication and col-
laboration across this extreme societal divide, to be able to function. Third, 
such a process requires a legitimate bridging agent, which in the local setting 
was yet not existent, however, some local organisations, like the Catchment 
Management Forums could provide the basis to be organisationally devel-
oped, to be able to facilitate a similar process. Thus, the process, as proposed 
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in Chapter 2.7, requires all the above elements to be considered to get a 
chance to function in a similar developmental context. 
Future conceptual as well as empirical research is needed, to assess interlink-
ages and potential contributions of the emerging field of boundary work sci-
ence to the scientific fields of sustainability science, transition research and 
transition management, which further embraces (strategic) adaptive man-
agement approaches and transdisciplinary research. Research is required with 
a stringent focus on developmental contexts and contexts characterised by 
explicit socio-economic inequalities. Further research is recommended to de-
rive success factors for boundary work: in line with the focus of this study, 
these should be developed aiming at boundary crossing in ‘real-life’ situations 
of complex and contested decision-making and management, also across soci-
etal gaps. 
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5 FINAL CONLUSIONS AND OUTLOOK 
This study aims at advancing boundary work science in the context of complex 
and contested water resources management problems with a focus on devel-
oping countries. The objectives of the study play out on a conceptual as well 
as on an empirical level. Conceptually, it is reflected, how the boundary work 
framework (Mollinga 2008a, 2008b, 2010a) can be used to analyse, structure 
and design boundary work processes in complex and contested water re-
sources management problems, with a contextual focus on developing coun-
tries, by clustering boundary work processes into boundary concepts, objects 
and settings. Based on the analysis of leading approaches in water and natural 
resources management (i.e. Integrated Water Resources Management, Adap-
tive Management, the Ecosystem Approach) through the view of the frame-
work, Mollinga’s framework is conceptually extended. Whereas Mollinga has 
classified boundary concepts in terms of ‘terminology’ that needs to be shared 
across actors, it is proposed to extend the notion by further classifying bound-
ary concepts into ‘concepts on water resources management principles’ as 
well as ‘concepts on terminology’. It is further proposed to change the notion 
of boundary objects as developed by Mollinga and to categorise boundary ob-
jects in terms of organisations, processes, tools and products. Mollinga’s no-
tion of boundary settings is kept, by dividing into ‘external’ and ‘internal set-
tings’. Further, a proposal for a procedure, how to approach boundary work in 
complex and conflictive situations of water resources management from 
scratch, is developed, based on insights from Adaptive Management, Trans-
disciplinary Research and the Ecosystem Approach.  
Following the conceptual amendment of the framework, a case study was 
conducted at the Garden Route region, South Africa, by applying the devel-
oped (new) boundary work perspective as model of thought in the assessment 
of a complex real-life situation of (conflictive) water resources management. It 
was investigated, what supported or hampered collaborative water resources 
management in the local case by analysing boundary concepts, objects and 
settings that influenced collaborative water management and decision-making 
at local level. The case study is both, intrinsic, as well as instrumental: intrinsic, 
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as it provides inherent insights into reasons and obstacle for collaborative wa-
ter resources management in a ‘real-life’ management situation, and instru-
mental, as it serves to test and further extend the boundary work framework 
as contribution to transition management, transition research and sustainabil-
ity science. The real-life situation under ‘normal’ management circumstances 
proofed to be characterised by fragmentation of stakeholders and exclusion of 
the poor, the so called ‘previously disadvantaged communities’ from water re-
sources management, despite their integration being of utmost political im-
portance in post-apartheid South Africa. Factual exclusion was based on the 
very high levels of inequality, poverty and unemployment that characterise 
not only the situation at the study site, but South Africa in general. Collabora-
tion across stakeholders was inherently improved under severe water stress, 
as encountered during the drought that lasted from 2009 – 2011. The severity 
and duration of the situation allowed the development of shared boundary 
concepts across stakeholders, the shaping of settings to ease collaboration 
and the development of effective boundary objects over time. However, 
emergency led to new town water supply infrastructure, i.e. two desalination 
plants that were implemented under high pressure, with limited time and lim-
ited expertise, as a new technology was introduced to the country. These as-
sets are now not considered to be fully appropriate to be operated and main-
tained by the local Municipality, as water service provider, based on the lack 
of resources. The situation of improved collaboration under pressure devel-
oped into the ‘normal’ incident of fragmentation and exclusion, after the 
drought was over. 
Based on the findings of applying the boundary work framework in the empiri-
cal study, further extensions to the framework are developed. It is found that 
the framework is suitable to develop its conceptual strength only, after ab-
stracted phenomena that locally characterised collaborative water resources 
management, in terms of fragmentation, exclusion, and different dynamics of 
collaboration under pressure, have been identified. It is then analysed, that 
diverging concepts, influencing modes of collaboration, actually play out in 
three categories, namely diverging concepts on problem statements, man-
agement objectives and management principles. These all need to be further 
specified and developed for different scales of water resources management 
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and governance. It is further confirmed that a principal requirement for effec-
tive communication and collaboration between stakeholders is to assure that 
each stakeholder associates similar ‘concepts’ with the same ‘words’, thus 
works with shared concepts on ‘terminology’. This necessity equally holds true 
for all of the three categories of boundary concepts. It is further found, that 
boundary concepts and boundary settings are closely interrelated, as settings 
often influence the prevailing concepts, and thus it is proposed to change the 
order of the elements within the boundary work framework, to ‘concepts-, 
settings- and objects-framework’, to show the connectedness of concepts and 
settings. Settings of importance in the local case play out in five categories, 
namely external, organisational, individual, natural and technical. It is further 
proposed to change the categories of boundary objects into bridging agents, 
participatory processes, mechanisms and products. The analysis further allows 
some reflections on the appropriateness of the proposed procedure for 
boundary work. It is found that the local reality, characterised by high levels of 
inequality, poverty and unemployment would require the following elements, 
to allow for a boundary work process to function: provision of external re-
sources, in terms of funding and expertise to moderate such a process, an ex-
plicit focus on the development of boundary objects, that bridge across the 
societal divide, a legitimate bridging agent, focussing on both: poverty allevia-
tion and conservation outcomes, and strengthening of existing organisations 
at micro-level, that already partially function as bridging agents, such as 
catchment management forums. 
South Africa’s Gini coefficient, as index for income inequality, is among the 
highest rankings worldwide. The extreme income inequality as well as socio-
economic dichotomy in general, as encountered at the research site, proofed 
to require methodological creativity to access both – the rich as well as the 
poor. Income inequality went along with extreme inequalities in almost all 
parts of life and further related to knowledge, power, education, livelihoods, 
expectations, confidence and means to participate in public debates. Sustain-
ability science or transition research and management so far either focus on 
economically wealthier countries, or purely on the poor. I had however not 
come across research approaches in these fields of science that addressed this 
extreme socio-economic dichotomy in terms of poverty next to holiday homes 
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and golf courses, when unpacking challenges for sustainable development. 
This reality questions integrated and sustainable water resources manage-
ment, by touching matters of fulfilment of the basic needs of a great majority 
versus an explicit and high emphasis on the protection of water and other 
natural resources by a powerful minority. It further questions the ‘equal 
chances’ to participate in and shape decision making for everyone, as required 
by the national water resources management framework. These contradic-
tions are partially addressed through Maslow’s Hierarchy of Needs theory and 
research is needed to study correlations between Maslow’s theory and explicit 
challenges for transitions towards sustainability in developmental contexts 
characterised by extreme inequalities. This was not deepened in this disserta-
tion, but could be deepened through future research. Developmental contexts 
often embrace the top and the bottom end of the pyramid within the same 
‘socio-ecological system’. Facing dichotomy and exclusion raises questions on 
the meaning of public participation in such a developmental context, charac-
terised by extreme inequalities. The following reflections on future research 
needs are placed in the context of this core finding of the study: 
Conceptual research: It is recommended to further analyse interlinkages and 
potential contributions of the emerging field of boundary work science to the 
scientific fields of sustainability science, transition research and transition 
management, which further embraces (strategic) adaptive management ap-
proaches and transdisciplinary research. Research is required with a stringent 
focus on developmental contexts and contexts characterised by explicit socio-
economic inequalities. Further research is recommended to derive success 
factors for boundary work: in line with the focus of this study, these should be 
developed aiming at boundary crossing in ‘real-life’ situations of complex and 
contested decision-making and management, also across societal gaps. 
Empirical research: To advance the developing field of boundary work science, 
further empirical case studies are required at different scales, with different 
levels of interaction with and between stakeholders in varying (developmen-
tal) contexts. It needs to be elaborated, which types of case studies are ap-
propriate for specific lines of research. Based on the reflections of this study, it 
is proposed, to either – as done in this intensive small-scale reƐĞĂƌĐŚо focus 
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on an in-depth study of a local case, or alternatively, if implemented at large 
scale, focus on design, implementation and analysis of processes of trans-
formative change, based on transdisciplinary research and adaptive manage-
ment approaches. For both types of studies there is an inherent need to focus 
future research on developmental contexts and on contexts characterised by 
extreme socio-economic inequalities. Case studies should be: 
- Exploratory / experimental / interactive: Case and methodology are not 
specified in advance but are evolving during research in order to support 
the development of framework and procedure. The level of experimen-
tation and / or interaction depends on scale and resources of the re-
search project. 
- Embedded: The case covers several units or objects of analysis, as re-
quired in complex and contested problems. Usually this implies incorpo-
rating qualitative as well as quantitative data, but it can also – as done in 
this study by working with grounded theory – purely cover qualitative 
research. 
- Single (intensive case study research): In order to scrutinize and develop 
the framework and / or the interactive methodology, intensive case 
study research of single cases is appropriate. Analysis at this stage 
should not focus on multiple cases or comparaƚŝǀĞƐƚƵĚŝĞƐ͘^ŝŶŐůĞĐĂƐĞƐо
ŝŶƚĞŶƐŝǀĞůǇ ƐƚƵĚŝĞĚ о can reveal in greater detail the strengths and 
weaknesses of the proposed framework and / or approach. 
- Intrinsic / Instrumental: The situation shall be studied due to intrinsic 
motivation of the researcher in a specific case and shall further serve as 
medium to reflect upon usefulness and suitability of the boundary work 
framework and / or the proposed approach in their current state.  
- Unstructured or groundbreaking cases: Due to the difficult framework 
conditions as often encountered in developing countries, such as a frag-
mented water sector, unclear roles and responsibilities of often compet-
ing organisations, lack of data, high fluctuation of staff, and others, cases 
studies in the developing world can often be considered as either un-
structured or groundbreaking. ‘Unstructured’ means that problems are 
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not well ordered or defined and information is not available in a written 
or condensed manner. The problem is mostly contested and no ‘best so-
lution’ is obvious. ‘Groundbreaking’ implies that little to nothing is 
known about the current situation and the boundary settings and no 
structured research has been done on this issue so far. 
What to do in the local case? The research for this study has revealed the 
need to develop true boundary concepts on the problems to be addressed at 
the research site, the objectives to be achieved and the management princi-
ples to be applied. There further exists the need for development of proper 
functioning boundary objects, in terms of bridging agents, processes, mecha-
nisms and products that are specifically designed to acknowledge and redress 
poverty, unemployment and the distinct inequalities. Facilitating such a pro-
cess requires a legitimate bridging agent, who could moderate discussions and 
decision-making. Considering the local ‘clash of concepts’ between poverty al-
leviation and nature conservation, despite the extraordinary efforts, experi-
ences (and struggles) to combine exactly these two elements through the na-
tion’s ‘Working for Water’ programme, a legitimate bridging agent should 
have a conceptual background in both, socio-economic as well as ecological 
thinking. Experts in the local context, who have knowledge and (limited) re-
sources to facilitate such a process, have rather been noted as purely focusing 
on conservation outcomes, and would respectively at this stage not qualify to 
bridge across the societal divide. Acknowledging the strengths and addressing 
the weaknesses that characterise the local Catchment Management Forums, 
research is recommended to analyse, how these existing organisations at mi-
cro level can be re-organised and supported to allow to meaningfully contrib-
ute to an integrated and holistic water resources management approach. 
There was further yet no strongly established science-policy relationship at the 
research site, despite this region being of particular interest for different 
South African Universities. Potentially, also strengthened relationships be-
tween local actors and international organisations could support approaching 
the outlined challenges. Further, there is the particular need to evolve a 
stronger science-society relationship, especially across the societal gap to pre-
viously disadvantaged communities. Developing this relationship would be 
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seen as facilitating targeted knowledge generation, away from a (narrow) con-
servation driven perspective to a broader sustainability oriented perspective, 
in order to jointly develop ‘real-life solutions’ to complex socio-ecological ‘re-
al-life challenges’.  
Get science to work – developing tailor-made boundary objects: Future re-
search is required to translate and communicate the findings of this study 
through tailor – made boundary objects based on the core principle that sci-
ence must be accessible without barriers to everyone (intellectually, legally 
and technically), also in developmental contexts, and contexts characterised 
by extreme dichotomies. All boundary objects must thus be barrier–free to 
the highest extent possible (acknowledging open-access principles, translated 
into different (local) languages, technically accessibly also for previously dis-
advantaged communities, and many more) to facilitate all three levels of pub-
lic participation: information, consultation and active engagement of the 
broad variety of stakeholders from science, governmental organisations, local 
interest groups and including the previously disadvantaged communities. The 
boundary objects thus need to address skills of stakeholders based on very dif-
ferent levels of knowledge and literacy and acknowledging very different set-
tings for ‘access to information’. 
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ANNEX 1 Adaptive management principles (Ohlson 1999: ϭϰо15) 
Principles and Description: 
Continuous and Deliberate Learning: Ecosystems are inherently complex 
and continually evolving as a result of natural and anthropogenic processes. 
Uncertainty is the key issue that underlies all major resource and environ-
mental management problems. A formal and structured approach to learn-
ing about the functional relationships that drive these evolutionary process-
es is central to the adaptive management approach (Holling 1978). 
Field Science and Formal Experimentation: Adaptive Management is field 
science. Functional knowledge of ecosystem behaviours can only be devel-
oped by carrying out formal experiments that test hypothesis (Dorcey 1986). 
Adaptive management advocates the use of experimental management 
techniques for developing and testing hypotheses (Walters and Holling 
1990). These hypotheses usually take the form of predictions about how one 
or more important ecosystem indicators will respond to management inter-
ventions. 
Systems Approach: Adaptive management is based on a formal application 
of systems theory, which focuses on i) wholes and their emergent proper-
ties, ii) internal and external hierarchical arrangements of wholes, and iii) 
functional interactions between component parts of wholes (Checkland 
1981). 
Integration of Management and Research: Adaptive management calls for 
the integration of management and research into a single activity, with re-
source managers actively involved in the process of defining problems, gen-
erating and testing hypotheses, and evaluating outcomes (Holling 1978, ES-
SA 1982). An implicit assumption is that information gained in the process of 
implementation will be used to meet management objectives.  
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ANNEX 2 The generic adaptive management process (Ohlson 1999: 13о14) 
Steps and Description: 
Define Problem Boundaries: Most environmental management problems 
are fraught with uncertainty and complexity. To make them tractable, 
boundaries of the management problem are clearly defined. Walters (1986) 
suggests bounding the problem the problem in four dimensions: 1) the 
breadth of factors considered, 2) the depth of details, 3) the spatial scale, 
and 4) the time scale and resolution. 
Identify Key Uncertainties: Explicitly identify what is unknown about the 
ecosystem being managed. More specifically, identify which of these un-
knowns are most important to resolve in order to increase confidence in 
management interventions and policy directions (Walters 1986). 
Chose Ecosystem Indicators: Appropriate ecosystem indicators are estab-
lished based directly on the key uncertainties that need to be resolved. A 
commitment to thorough monitoring is made up front, and sufficient re-
sources are allocated. Marcot (1998) identifies that for AM studies an indica-
tor should: 1) respond rapidly to changes, 2) signal changes in other varia-
bles of interest, 3) be monitored efficiently, and 4) be causally linked to 
changes of interest. 
Generate Alternate Hypotheses: Alternate hypotheses are generated that 
centre on the key uncertainties. These hypotheses guide the design of man-
agement experiments. 
Design Management Experiments: Experiments are designed in conjunction 
with ongoing management activities. Both qualitative and quantitative as-
pects of good experiment design are addressed to test alternative hypothe-
ses (Lee 1993). 
Implement and Monitor: Managers, researchers and technicians collaborate 
to meet both management and research goals. Data collection activities fo-
cus on previously chosen ecosystem indicators – in most cases these will be 
consistent with ongoing management data requirement (e.g. water quality 
measures) (Taylor et al. 1997). 
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Feedback results: Experimental Results are applied toward the ongoing im-
provement of management activities. Results are used to improve under-
standing of ecosystem functioning and to update original hypotheses. 
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ANNEX 3 Adaptive management tools (Ohlson 1999: 15о17) 
Tools and Description: 
1. Modelling: Adaptive management makes use of all sorts of modelling, 
including: 
a) Conceptual Modelling: Conceptual models synthesize current under-
standing of ecosystem functioning or describe hypotheses of ecosys-
tem response to management intervention. They can be presented 
with a combination of words, symbols or mathematical expressions. 
(Walker 1996) 
b) Simulation modelling: Simulation models use one or more algorithms to 
transfer a set of input data into output data. Their use is primarily pre-
dictive, helping to test a particular theory or propose a particular man-
agement action. Models serve for important functions: i) as a means of 
organising thought, ii) as a mean of structuring large amount of data, iii) 
as a tool for comparison and simulations, and iv) as a means of facilitat-
ing collaborative problem solving. Adaptive management proponents 
stress that it is the process of model building rather than the model 
simulation that are most important in terms of gaining improved overall 
understanding of resource management situations (Walters 1986). 
2. Interdisciplinary workshops: In an effective adaptive management pro-
cess, government resource management professionals, scientists and 
other stakeholders enter into a partnership to regularly redefine objec-
tives and redirect management actions. A unique interdisciplinary ap-
proach to this is fund in the Adaptive Environmental Assessment and 
Management (AEAM) Workshop process developed by the early practi-
tioners of adaptive management (Holling 1978). These workshops have 
three general goals: i) to include all stakeholder interests, ii) to work 
across jurisdictional boundaries, and iii) to bound conflict. 
3. Experimental Design: Adaptive management requires large scale exper-
imentation at the scale of ecosystems. Effective experimental manage-
ment requires rigorous attention to the details of experimental design 
(McAllister and Petermann 1992). Specific considerations include: 
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a) The Fundamentals: Well designed experiments are often structured 
around the use of controls (against which to compare one or more 
experimental treatments). 
b) Statistical Power Analysis: Classical approaches to experimental de-
sign focus on the avoidance of Type I and Type II errors. Statistical 
power analysis is a well established body of classical statistics theory 
that is sued to design experimental and monitoring programs or eval-
uate their results (Peterman and M’Gonigle 1992). The ‘statistical 
power’ of an experiment is simply a measure of the probability of cor-
rectly accepting as true an hypothesis that is true; that is, it I an in-
verse measure of the chance of making Type II error. Calculating the 
statistical power as part of a formal adaptive management program 
enables researchers and managers to judge how much confidence to 
place in their monitoring results. Further, statistical power analysis 
can be used to design new experiments, monitoring systems and data 
analysis programs that have a higher chance of delivering valid results, 
and even to rank alternative designs. 
c) Bayesian Statistics: Bayesian statistical analysis is an approach that 
has been developed for cases where a lack of existing data sets or a 
lack of controls and replicates occurs. The approach allows experi-
menters to assess impacts by assessing a prior probability that a hy-
pothesis is correct (based on expert opinion), and then uses data col-
lected during experimentation to update the assigned probability 
(Berger and Berry 1988). Although the task is computationally inten-
sive, it allows experimental management to proceed in a structured 
manner. 
d) Qualitative Tests of Validity: The validity of experimental results can 
also be tested for validity by qualitative means. Internal threats to va-
lidity are those that led to questions of whether something else really 
caused the observed effect in an experiment. Examples include Haw-
thorne effects where the act of experimentation itself actually caused 
the effect, and maturation effects where the effect would have oc-
curred anyway as a result of forces already in effect. External threats 
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to validity are those that question whether the experimental result 
can be applied to other circumstances. Examples here include cumu-
lative effects where it is difficult to determine which of several simul-
taneous interventions actually caused the effect, and complexity ef-
fects where it is difficult to even identify the relationships between 
cause and effect. Understanding the possible qualitative threats is vi-
tal to the experimental management design process (Lee 1993). 
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ANNEX 4 Overview over the framework for assessment of management regimes 
(Raadgever et al. 2008: 6о8) 
CRITERIA INDICATORS 
A. Actor networks 
1. Cross-sectoral co-
operation  
x Sectoral governments actively involve other gov-
ernment sectors 
x Cooperation structures include government bod-
ies from different sectors; many contacts gener-
ally 
x Conflicts are dealt with constructively, resulting 
in inclusive agreements to which the parties are 
committed 
2. Cooperation be-
tween administrative 
levels  
x Lower-level governments are involved in deci-
sion making by higher-level governments 
x Cooperation structures include government bod-
ies from different hierarchical levels; many con-
tacts generally 
x Conflicts are dealt with constructively, resulting 
in inclusive agreements to which the parties are 
committed 
3.  Cooperation 
across administrative 
boundaries  
x Downstream governments are involved in deci-
sion making by upstream governments 
x International/ transboundary cooperation struc-
tures exist (e.g., river basin commissions); many 
contacts generally 
x Conflicts are dealt with constructively, resulting 
in inclusive agreements to which the parties are 
committed 
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4.  Broad stakeholder 
participation  
x Legal provisions concerning access to infor-
mation, participation in decision making (e.g., 
consultation requirements) and access to courts 
x Cooperation structures include non-governmental 
stakeholders 
x Non-governmental stakeholders actually con-
tribute to agenda setting, analyzing problems, 
developing solutions, and taking decisions (“co-
production”) 
x Non-governmental stakeholders undertake parts 
of river basin management themselves, e.g., 
through water users’ associations 
x Governments take stakeholder input seriously 
B. Legal framework  
5.  Appropriate legal 
framework  
x A complete and clear legal framework for water 
management exists (with sufficient detail) 
x Policies have to be reviewed and changed peri-
odically 
6.  Adaptable legisla-
tion  
x Laws and regulations can easily be changed  
x Water (use) rights can easily be changed / are 
not permanent 
C. Policy  
7.  Long time horizon  x Solutions for short-term problems do not cause 
more problems in the (far) future (20 years or 
more) 
x Preparations are already being made for the (far) 
future (20 years or more)  
8.  Flexible measures, 
keeping options open 
x Measures taken now or proposed for the near 
future do not limit the range of possible 
measures that can be taken in the far future and 
are preferably reversible 
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9.  Experimentation  x Small-scale policy experiments take place / are 
financially supported 
10.  Full considera-
tion of possible 
measures 
x Several alternatives and scenarios are discussed 
x Alternatives include small- and large-scale and 
structural and non-structural measures 
11.  Actual imple-
mentation of policies 
x Plans and policies are actually implemented 
x Policies are not dogmatically stuck to when there 
are good reasons not to implement them, e.g., 
new and unforeseen circumstances and new in-
sights 
D. Information management 
12.  Joint or partici-
pative information 
production  
x Different government bodies are involved in set-
ting the terms of reference and supervising the 
search, or are at least consulted (interviews, sur-
veys etc.) 
x The same for non-governmental stakeholders 
13.  Interdisciplinari-
ty  
x Different disciplines are involved in defining and 
executing the research: in addition to technical 
and engineering sciences, also, e.g., ecology and 
the social sciences 
14.  Elicitation of 
mental models / crit-
ical self-reflection 
about assumptions  
x Researchers allow their research to be chal-
lenged by stakeholders and present their own 
assumptions in as far as they are aware of them 
x Research results are not presented in an authori-
tative way, but in a facilitative way, to stimulate 
reflection by stakeholders about what is possible 
and what it is they want 
15.  Explicit consid-
eration of uncertain-
ty  
x Uncertainties are not glossed over, but commu-
nicated (in final reports, orally) 
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16.  Broad communi-
cation  
x Governments exchange information and data 
with other governments 
x Governments actively disseminate information 
and data to the public: on the internet, and also 
by producing leaflets, through the media, etc.  
17.  Use of infor-
mation  
x New information is used in public debates (and is 
not distorted) 
x New information influences policy 
As to the issues for which information should be produced, communicated, 
and used, see under C. 
E. Financing  
18.  Appropriate fi-
nancing system  
x Sufficient (public and private) resources are 
available  
x Costs are recovered from the users by public and 
private financial instruments (charges, prices, in-
surance, etc.)  
x Decision making and financing under the same 
control 
x Authorities can take loans and depreciate their 
assets to facilitate efficient use of resources and 
replacement of assets 
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ANNEX 5 Twelve principles of the Ecosystem Approach 
Principle 1: The objectives of management of land, water and living re-
sources are a matter of societal choices.  
Different sectors of society view ecosystems in terms of their own economic, 
cultural and society needs. Indigenous peoples and other local communities 
living on the land are important stakeholders and their rights and interests 
should be recognized. Both cultural and biological diversity are central com-
ponents of the ecosystem approach, and management should take this into 
account. Societal choices should be expressed as clearly as possible. Ecosys-
tems should be managed for their intrinsic values and for the tangible or in-
tangible benefits for humans, in a fair and equitable way. 
Principle 2: Management should be decentralized to the lowest appropriate 
level. 
Decentralized systems may lead to greater efficiency, effectiveness and eq-
uity. Management should involve all stakeholders and balance local interests 
with the wider public interest. The closer management is to the ecosystem, 
the greater the responsibility, ownership, accountability, participation, and 
use of local knowledge. 
Principle 3: Ecosystem managers should consider the effects (actual or po-
tential) of their activities on adjacent and other ecosystems. 
Management interventions in ecosystems often have unknown or unpre-
dictable effects on other ecosystems; therefore, possible impacts need care-
ful consideration and analysis. This may require new arrangements or ways 
of organization for institutions involved in decision-making to make, if nec-
essary, appropriate compromises. 
Principle 4: Recognizing potential gains from management, there is usually a 
need to understand and manage the ecosystem in an economic context. Any 
such ecosystem-management programme should: 
a) Reduce those market distortions that adversely affect biological diver-
sity; 
b) Align incentives to promote biodiversity conservation and sustainable 
use; 
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c) Internalize costs and benefits in the given ecosystem to the extent 
feasible. 
The greatest threat to biological diversity lies in its replacement by alterna-
tive systems of land use. This often arises through market distortions, which 
undervalue natural systems and populations and provide perverse incen-
tives and subsidies to favour the conversion of land to less diverse systems. 
Often those who benefit from conservation do not pay the costs associated 
with conservation and, similarly, those who generate environmental costs 
(e.g. pollution) escape responsibility. Alignment of incentives allows those 
who control the resource to benefit and ensures that those who generate 
environmental costs will pay. 
Principle 5: Conservation of ecosystem structure and functioning, in order to 
maintain ecosystem services, should be a priority target of the ecosystem 
approach. 
Ecosystem functioning and resilience depends on a dynamic relationship 
within species, among species and between species and their abiotic envi-
ronment, as well as the physical and chemical interactions within the envi-
ronment. The conservation and, where appropriate, restoration of these in-
teractions and processes is of greater significance for the long-term mainte-
nance of biological diversity than simply protection of species. 
Principle 6: Ecosystem must be managed within the limits of their function-
ing. 
In considering the likelihood or ease of attaining the management objec-
tives, attention should be given to the environmental conditions that limit 
natural productivity, ecosystem structure, functioning and diversity. The lim-
its to ecosystem functioning may be affected to different degrees by tempo-
rary, unpredictable of artificially maintained conditions and, accordingly, 
management should be appropriately cautious. 
Principle 7: The ecosystem approach should be undertaken at the appropri-
ate spatial and temporal scales. 
The approach should be bounded by spatial and temporal scales that are 
appropriate to the objectives. Boundaries for management will be defined 
operationally by users, managers, scientists and indigenous and local peo-
Annex 5: Principles of the Ecosystem Approach 261 
 
ples. Connectivity between areas should be promoted where necessary. The 
ecosystem approach is based upon the hierarchical nature of biological di-
versity characterized by the interaction and integration of genes, species 
and ecosystems. 
Principle 8: Recognizing the varying temporal scales and lag-effects that 
characterize ecosystem processes, objectives for ecosystem management 
should be set for the long term. 
Ecosystem processes are characterized by varying temporal scales and lag-
effects. This inherently conflicts with the tendency of humans to favour 
short-term gains and immediate benefits over future ones. 
Principle 9: Management must recognize the change is inevitable. 
Ecosystems change, including species composition and population abun-
dance. Hence, management should adapt to the changes. Apart from their 
inherent dynamics of change, ecosystems are beset by a complex of uncer-
tainties and potential "surprises" in the human, biological and environmen-
tal realms. Traditional disturbance regimes may be important for ecosystem 
structure and functioning, and may need to be maintained or restored. The 
ecosystem approach must utilize adaptive management in order to antici-
pate and cater for such changes and events and should be cautious in mak-
ing any decision that may foreclose options, but, at the same time, consider 
mitigating actions to cope with long-term changes such as climate change. 
Principle 10: The ecosystem approach should seek the appropriate balance 
between, and integration of, conservation and use of biological diversity. 
Biological diversity is critical both for its intrinsic value and because of the 
key role it plays in providing the ecosystem and other services upon which 
we all ultimately depend. There has been a tendency in the past to manage 
components of biological diversity either as protected or non-protected. 
There is a need for a shift to more flexible situations, where conservation 
and use are seen in context and the full range of measures is applied in a 
continuum from strictly protected to human-made ecosystems 
Principle 11: The ecosystem approach should consider all forms of relevant 
information, including scientific and indigenous and local knowledge, inno-
vations and practices. 
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Information from all sources is critical to arriving at effective ecosystem 
management strategies. A much better knowledge of ecosystem functions 
and the impact of human use is desirable. All relevant information from any 
concerned area should be shared with all stakeholders and actors, taking in-
to account, inter alia, any decision to be taken under Article 8(j) of the Con-
vention on Biological Diversity. Assumptions behind proposed management 
decisions should be made explicit and checked against available knowledge 
and views of stakeholders. 
Principle 12: The ecosystem approach should involve all relevant sectors of 
society and scientific disciplines. 
Most problems of biological-diversity management are complex, with many 
interactions, side-effects and implications, and therefore should involve the 
necessary expertise and stakeholders at the local, national, regional and in-
ternational level, as appropriate. 
<www.cbd.int/ecosystem/principles.shtml> viewed 26 May 2015. 
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ANNEX 6 Operational guidance for application of the Ecosystem Approach 
1. Focus on the relationships and processes within ecosystem. 
The many components of biodiversity control the stores and flows of ener-
gy, water and nutrients within ecosystems, and provide resistance to major 
perturbations. A much better knowledge of ecosystem functions and struc-
ture, and the roles of the components of biological diversity in ecosystems, 
is required, especially to understand: 
a. ecosystem resilience and the effects to biodiversity loss (species 
and genetic levels) and habitat fragmentation; and 
b. underlying causes of biodiversity loss; and 
c. determinants of local biological diversity in management deci-
sions. 
Functional biodiversity in ecosystems provides many goods and services of 
economic and social importance. While there is a need to accelerate efforts 
to gain new knowledge about functional biodiversity, ecosystem manage-
ment has to be carried out even in the absence of such knowledge. The eco-
system approach can facilitate practical management by ecosystem manag-
ers (whether local communities or national policy makers). 
2. Enhance benefit-sharing. 
Benefits that flow from the array of functions provided by biological diversi-
ty at the ecosystem level provide the basis of human environmental security 
and sustainability. The ecosystem approach seeks that the benefits derived 
from these functions are maintained or restored. In particular, these func-
tions should benefit the stakeholders responsible for their production and 
management. This requires, inter alia: capacity building, especially at the 
level of local communities managing biological diversity in ecosystems; the 
proper valuation of ecosystem goods and services; the removal of perverse 
incentives that devalue ecosystem goods and services; and, consistent with 
the provisions of the Convention on Biological Diversity, where appropriate, 
their replacement with local incentives for good management practices. 
3. Use adaptive management practices. 
Ecosystem processes and functions are complex and variable. Their level of 
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uncertainty is increased by the interaction with social constructs, which 
need to be better understood. Therefore, ecosystem management must in-
volve a learning process, which helps to adapt methodologies and practices 
to the ways in which these systems are being managed and monitored. Im-
plementation programmes should be designed to adjust to the unexpected, 
rather than to act on the basis of a belief in certainties. Ecosystem manage-
ment needs to recognize the diversity of social and cultural factors affecting 
natural-resource use. Similarly, there is a need for flexibility in policy-making 
and implementation. Long-term, inflexible decisions are likely to be inade-
quate or even destructive. Ecosystem management should be envisaged as a 
long-term experiment that builds on its results as it progresses. This "learn-
ing-by-doing" will also serve as an important source of information to gain 
knowledge of how best to monitor the results of management and evaluate 
whether established goals are being attained. In this respect, it would be de-
sirable to establish or strengthen capacities of Parties for monitoring. 
4. Carry out management actions at the scale appropriate for the issue be-
ing addressed, with decentralization to lowest level, as appropriate. 
As noted in the description of the ecosystem approach, an ecosystem is a 
functioning unit that can operate at any scale, depending upon the problem 
or issue being addressed. This understanding should define the appropriate 
level for management decisions and actions. Often, this approach will imply 
decentralization to the level of local communities. Effective decentralization 
requires proper empowerment, which implies that the stakeholder both has 
the opportunity to assume responsibility and the capacity to carry out the 
appropriate action, and needs to be supported by enabling policy and legis-
lative frameworks. Where common property resources are involved, the 
most appropriate scale for management decisions and actions would neces-
sarily be large enough to encompass the effects of practices by all relevant 
stakeholders. Appropriate institutions would be required for such decision-
making and, where necessary, for conflict resolution. Some problems and is-
sues may require action at still higher levels, through, for example, trans-
boundary cooperation, or even cooperation at global levels. 
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5. Ensure intersectoral cooperation. 
As the primary framework of action to be taken under the Convention, the 
ecosystem approach should be fully taken into account in developing and 
reviewing national biodiversity strategies and action plans. There is also a 
need to integrate the ecosystem approach into agriculture, fisheries, forest-
ry and other production systems that have an effect on biodiversity. Man-
agement of natural resources, according to the ecosystem approach, calls 
for increased intersectoral communication and cooperation at a range of 
levels (government ministries, management agencies, etc.). This might be 
promoted through, for example, the formation of inter-ministerial bodies 
within the Government or the creation of networks for sharing information 
and experience. 
<www.cbd.int/ecosystem/operational.shtml>, viewed 26 May 2015 
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ANNEX 7 Twelve tasks to be considered when applying the Ecosystem Approach 
Task 1: Involving all members of society in decisions associated with the 
management of land, water and living resources 
Task 2: Ensuring management is decentralised to the lowest appropriate 
level 
 Task 3: Ensuring the effects of management actions (potential or actual) on 
adjacent and other ecosystems are taken into account 
Task 4: Ensuring the economic context can be understood 
 Task 5: Identifying measures to conserve ecosystem structure and function-
ing so as to maintain ecosystem services 
Task 6: Considering what measures can be taken to ensure ecosystems are 
managed within the limits of their functioning 
Task 7: Identifying actions to address problem(s) at the appropriate tem-
poral and spatial scales 
Task 8: Taking varying temporal scales and lag-effects into account when 
considering the sustainable use of ecosystems 
Task 9: Using adaptive management to address the problem(s) identified 
Task 10: Seeking an appropriate balance between, and integration of, con-
servation and use of biological diversity 
Task 11: Ensuring all forms of relevant knowledge including, scientific, indig-
enous and local knowledge, innovations and practices are included 
Task 12: Facilitating the involvement of all stakeholders including all sectors 
of society and scientific disciplines 
The Ecosystem Approach Advanced User Guide: www.cbd.int/ecosystem/
sourcebook/advanced-guide/?steps, viewed 26 May 2015 
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ANNEX 8 The analytical approach of the Millennium Ecosystem Assessment (Mil-
lennium Ecosystem Assessment 2003: 150о151) 
1) Identify and categorize ecosystems and their attendant services. To facil-
itate the assessment of complex ecosystems, the MA will classify them in-
to a limited number of categories as a basis for assessing the services they 
provide. Ecosystem services are identified and grouped into functional 
categories: provisioning, regulating, cultural, and supporting.  
2) Identify links between services and human societies. Here the links are 
described between human societies and the particular ecosystem services 
that they use or benefit from. This includes defining the components of 
human well-being that are affected by the services (such as health, liveli-
hood, culture, and equity), as well as the human activities that in turn af-
fect ecosystems and the supply of services (such as population growth, 
consumption, and governance). 
3) Identify indirect and direct drivers. In this task a list of indirect and direct 
drivers of the state of ecosystems and their services is drafted. Indirect 
and direct drivers affect not only ecosystems and their services but also 
each other. For example, demographic changes (an indirect driver) can af-
fect ecosystems though land use change (a direct driver) but also can in-
fluence other indirect drivers such as social values and institutions.  
4) Select indicators of ecosystem conditions, services, human well-being, 
and drivers. A set of indicators is selected to assess the state of ecosys-
tems, ecosystem services, human well-being, and drivers. As an example, 
if the ecosystem service is food provision, then a potential indicator for 
the ecosystem state would be area under cultivation; for the service, 
quantity of food produced; for human well-being, rates of malnutrition; 
and for drivers, population growth. Next, these indicators are quantified 
or otherwise evaluated for use in the other analytical tasks.  
5) Assess historical trends and the current state of ecosystems and their 
services and drivers. The current state of ecosystems and their services is 
assessed by assembling and analyzing data on the indicators selected. The 
details of how these data will be analyzed have not been completely 
worked out, but some considerations are discussed in Chapter 2. Since 
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ecosystems are dynamic, an important issue to be addressed is the mean-
ing of “current conditions.” In some cases this will refer to the most re-
cent data collected, but for most ecosystems it must take into account 
year-to-year and perhaps inter-decadal variability. (For example, it is not 
useful to refer to the availability of fresh water for a particular year be-
cause of its strong year-to-year variability.) 
6) Evaluate impact on human well-being. This is among the most challeng-
ing tasks in the MA, since it involves the translation of information largely 
from the natural sciences (such as the state of fresh water, soil, and for-
ests) into variables of concern to society (health, livelihoods, wealth, and 
security, for instance). One challenge is that a given service can affect sev-
eral components of human well-being. Another challenge lies in sorting 
out the many possible trade-offs among services. Finally, the distribution 
of service benefits among societal groups will need careful consideration. 
7) Develop scenarios. The MA is concerned not only with the historical, pre-
sent, and short-term future trends of ecosystems, but also with future 
trends over the medium and longer term. This information is needed to 
anticipate critical changes in ecosystems and to develop response strate-
gies. The aim of this task is to identify a set of plausible futures or “scenar-
ios” for ecosystems, services, and drivers. 
8) Evaluate possible responses. In this task the many possible “response op-
tions” are identified for preventing the deterioration of ecosystem ser-
vices or recovering lost services. This includes evaluating the success of 
past response options and developing guiding principles for designing 
needed policies. Consistency is needed between the response strategies 
identified here and those used in the scenarios.  
9) Analyze and communicate uncertainty. Since the MA is concerned with a 
new and rapidly changing body of knowledge, it is clear that many of the 
findings will be uncertain. Assessing and communicating the level of cer-
tainty in a clear and consistent manner is therefore a central task of the 
MA. 
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Employment Sta-
tus 
Number 
Employed 21 939 
Unemployed 7 248 
Discouraged 
Work Seeker 
1 589 
Not Economically 
Active 
15 146 
Figure 16 Employment for those aged 15о64 within Knysna Municipality (Statistics 
South Africa 2011) 
 
Figure 17 Average household income within Knysna Municipality (Statistics South 
Africa 2011) 
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Table 18 Crimes reported at the Knysna (Western Cape) police precinct (Knysna 
Municipality 2013: 42 following South African Police Service (SAPS) 
2012) 
Crime Category 2010 2011 2012 
Contact Crime Murder 28 24 26 
Total sexual crimes 132 139 205 
Property related 
crime 
Burglary at residential 
premises 
861 843 917 
Burglary at non-resi-
dential premises 
149 120 123 
Crime heavily de-
pendent on po-
lice action for de-
tection 
Drug related crime 857 793 856 
Driving under the influ-
ence of alcohol or 
drugs 
445 418 445 
 Total 2472 2337 2572 
 
 
 
Group Percentage 
No Schooling 3,1 
Some Primary 41,9 
Completed 
Primary 
6,7 
Some Sec-
ondary 
33 
Completed 
Secondary 
12,1 
Higher Educa-
tion 
1,3 
Not Applica-
ble 
2 
Figure 18 Highest educational level for Knysna Municipality (all ages) (Statistics 
South Africa 2011) 
Boundary Work for Collaborative Water Resources 
Management
Esther Irene Dörendahl
Water is a basis for life and ecosystem health. And water, especially 
in regions affected by water scarcity, is a highly contested and poli-
ticised natural resource. The state-of-the-art in sustainable water 
resources management requires collaborative approaches that fos-
WHU WKH LQWHJUDWLRQRI FRQðLFWLQJ LQWHUHVWVRIPXOWLSOH VWDNHKROGHUV
Achieving integration in complex and contested real life situations 
KRZHYHUUHPDLQVDPDMRUFKDOOHQJH%RXQGDU\ZRUNFDQIDFLOLWDWHWKLV
DPELWLRXVJRDO7KLVVWXG\HYROYHVERXQGDU\ZRUNVFLHQFHWRLPSURYH
FROODERUDWLRQLQWKHZDWHUVHFWRU,WGHYHORSVDIUDPHZRUNIRUERXQG-
DU\ZRUN WKDW HQDEOHV XQGHUVWDQGLQJ VWUXFWXULQJ DQG DSSURDFKLQJ
barriers for collaborative water resources management. A case study 
from the Garden Route region, South Africa gives a grounded basis for 
the conceptual developments and further provides in-depth insights 
into reasons and obstacles for collaborative water resources manage-
ment in a contested local case. The case study serves both: An intrin-
VLFDQDO\VLVRIDFRQðLFWLYHFDVHDQGFRQFHSWXDOGHYHORSPHQWVWRWKH
ERXQGDU\ZRUNIUDPHZRUNØWHVWHGDJDLQVWORFDOUHDOLWLHV
